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I.  ABSTRACT 

Low  birthweight  newborns  are  those  born  weighing  less  than  2,500  grams,  either 
because  they  are  premature  (less  than  37  weeks'  gestational  age)  or  growth  retarded  (birth- 
weight  less  than  the  10th  percentile  for  gestational  age).  Nearly  70  percent  of  all  infant 
mortality  is  associated  with  low  birthweight,  as  are  about  one-third  of  all  handicapping 
conditions.  Some  minority  women,  and  especially  African  American  women,  have 
substantially  higher  rates  of  low  birthweigh  babies  than  do  white  women. 

The  multidisciplinary  team  of  investigators  at  the  University  of  Alabama  at  Birmingham 
and  the  Albert  Einstein  College  of  Medicine  conceptualized  this  PORT  to  focus  on  the  multiple 
etiologies  of  both  term  and  preterm  low  birthweight.  The  central  premise  of  the  conceptual 
model  being  developed  by  the  PORT  is  that  low  birthweight  births  are  attributable  to  a 
complex  interplay  among  biological,  intergenerational,  socioeconomic,  and  behavioral 
influences.  Therefore,  successful  prevention  demands  an  interdisciplinary,  multiple- 
intervention  approach  that  simultaneously  considers  the  health  care  delivery  system  and  the 
social,  psychological,  and  cultural  forces  that  affect  the  lives  of  women  during  their 
childbearing  years. 

Significant  progress  has  been  made  in  studying  the  practices  aimed  at  the  prevention  of 
low  birthweight  and  its  major  sequelae.  Since  its  inception,  the  Lx)w-Birthweight  (LEW) 
PORT  has  reviewed  a  large  number  of  obstetrical  practices  and  other  health  services' 
interventions  utilizing  such  research  methods  as  integrative  literature  review,  secondary 
analysis  of  large  representative  data  sets,  secondary  analysis  of  clinical  trial  data,  and  decision- 
analytic  and  cost-effectiveness  modeling.  In  addition  to  these  ongoing  studies,  the  LBW  PORT 
implemented  two  large-scale  projects:   (1)  a  national  27-site  randomized  trial  of  a 
dissemination  intervention  strategy  to  improve  the  use  of  antenatal  corticosteroids  in  preterm 
delivery,  and  (2)  a  randomized  trial  of  the  effectiveness  of  a  combined  prenatal  intervention 
targeting  African  American  women  identified  as  at  risk  for  delivering  low  birthweight  babies. 

Key  findings  from  the  LBW  PORT'S  review  of  secondary  data  sources  include: 

The  strong  relationship  between  bacterial  vaginosis  in  pregnancy  and  preterm 

delivery,  especially  in  African  American  women. 

A  reduction  in  preterm  delivery  in  women  with  bacterial  vaginosis 

treated  with  oral  metronidazole  and  erythromycin. 

The  effectiveness  of  zinc  supplementation  for  improving  birthweight  in 

African  American  women. 

The  relationship  of  maternal  weight  to  the  benefits  of  zinc  and  folate 

supplementation  during  pregnancy. 

The  lack  of  effectiveness  of  bed  rest  for  preventing  preterm  delivery. 

The  risks  versus  the  benefits  of  antenatal  testing  for  fetal  well-being  and 

the  optimal  time  during  pregnancy  in  which  to  initiate  such  testing. 


The  most  cost-effective  strategies  for  treating  urinary  tract  infection 

during  pregnancy. 

The  most  cost-effective  strategies  for  maternal  screening  and  treatment  to 

prevent  neonatal  group  B  streptococcal  sepsis. 

The  usefulness  of  low-dose  aspirin  therapy  to  improve  pregnancy 

outcomes. 

Which  maternal  risk  factors  or  biochemical  markers/tests  best  predict 

subsequent  preterm  birth. 

The  effectiveness  of  antenatal  corticosteroids  for  improving  the  outcomes 

of  very  preterm  newborns. 

Variation  in  the  use  of  corticosteroids  and  determinants  of  these  variations 

among  perinatal  centers. 

Effects  of  level  of  neonatal  intensive  care  and  NICU  patient  volume  on  neonatal 

mortality. 

Estimates  of  the  cost  of  neonatal  intensive  care  by  gestational  age  and  survival. 


The  findings  from  LBW  PORT  practice  investigations  and  ongoing  work  in  modeling 
risk  factors  related  to  low  birthweight  continue  to  inform  the  professional  literature,  providing 
the  groundwork  for  clinical  practice  recommendations  about  the  effectiveness  of  screening  and 
treatment  strategies.  Also,  findings  from  the  LBW  PORT'S  dissemination  and  prenatal 
intervention  trials  will  inform  the  literature  regarding  effectiveness  of  strategies  to  influence 
physician  practice  behavior,  and  provide  valuable  information  about  more  effective  ways  to 
deliver  services  to  pregnant,  low-income,  African  American  women  at  risk  for  delivering  low 
birthweight  babies,  respectively. 


II.        EXECUTIVE  SUMMARY 
Background:  The  Problem  of  Low  Birthweight 

Prematurity  and  low  birthweight  are  major  risk  factors  for  infant  mortality.  Low 
birthweight  newborns  are  those  born  weighing  less  than  2,500  grams,  either  because  they  are 
premature  (less  than  37  weeks'  gestational  age)  or  growth  restricted  prior  to  birth  (birthweight 
less  than  the  10th  percentile  for  gestational  age).  Nearly  70  percent  of  all  infant  mortality  is 
associated  with  low  birthweight,  as  are  about  one-third  of  all  handicapping  conditions.  Some 
minority  women,  and  especially  African  American  (black)  women,  have  substantially  higher 
rates  of  low  birthweight  babies  than  do  white  women. 

By  the  early  1990s,  after  decades  of  improvement  in  overall  infant  mortality  rates  in  the 
U.S.,  this  country  was  still  seeing  no  improvement  in  the  disparity  between  the  rates  of  infant 
mortality  in  African  Americans  compared  to  whites.  While  there  was  a  steady  decline  in  the 
infant  mortality  rates  for  all  ethnicities,  the  rates  for  African  Americans  declined  more  slowly 
and  the  gap  between  black  and  white  infant  mortality  rates  actually  widened. 

Perhaps  even  more  striking  is  the  fact  that  even  though  overall  infant  mortality  is 
improving  and  the  country  is  closer  than  ever  before  m  reaching  the  Nation's  Health 
Objectives  for  the  Year  2000,  the  rates  of  low  birthweight  have  not  improved  and  significant 
differences  between  blacks  and  whites  continue  to  be  reported  for  most  cause-specific  infant 
mortality.  The  difference  is  especially  pronounced  for  preterm  births  which  make  up  the 
majority  of  low  birthweight  births. 

While  this  country  has  not  seen  any  improvement  in  the  incidence  of  preterm  birth  and 
the  rates  of  low  birthweight  overall,  there  has  been  a  significant  improvement  in  the  survival 
rates  for  preterm  infants.  Through  advances  in  neonatal  intensive  care  for  very  low  birthweight 
infants  ( <  1,500  grams  at  birth)  and  better  obstetrical  management  of  preterm  and  other  high- 
risk  deliveries,  the  birthweight-specific  survival  rates  in  the  U.S.  are  among  the  best  in  the 
world. 

However,  with  improved  survival  of  very  low  birthweight  infants  have  come  the 
increased  health  care  costs  associated  with  more  high-tech  neonatal  intensive  care  as  well  as  the 
lifetime  costs  related  to  disability  and  health  problems.  Even  though  preterm  birth  makes  up 


only  10  percent  of  the  total  births  in  this  country,  it  is  associated  with  50  percent  of  the  birth- 
related  neurologic  handicaps. 
Conceptual  Approach  and  Research  Objectives 

Because  of  the  lack  of  progress  in  reducing  low  birthweight  in  the  United  States,  the 
Low  Birthweight  (LBW)  PORT  was  funded  to  study  the  effectiveness  of  practices  aimed  at  the 
prevention  of  low  birthweight  and  its  major  sequelae  in  minority  and  high-risk  women. 
Goals  and  Objectives 

As  stated  in  the  original  technical  proposal  to  AHCPR,  the  LBW  PORT'S  overall  goals 
are:   (1)  to  advance  the  scientific  knowledge  base  about  variations  in  and  effectiveness  of 
obstetrical  practices  and  other  interventions  aimed  at  the  prevention  of  low  birthweight  and  its 
negative  sequelae;  and  (2)  to  develop  effective  strategies  for  disseminating  findings  to  health 
care  practitioners  and  other  components  of  the  health  care  system,  women,  their  families,  their 
social  networks,  and  the  community.  African  American  women  and  other  high-risk  populations 
were  identified  as  being  of  primary  concern  because  they  have  higher  rates  of  low  birthweight 
babies  and  appear  to  be  significantly  more  vulnerable  to  the  problems  associated  with  low 
birthweight. 

To  accomplish  these  goals,  the  LBW  PORT  identified  six  major  objectives  for  guiding 
its  research: 

1.  To  further  explore  the  determinants  of  low  birthweight  and  its  sequelae. 

2.  To  measure  the  overall  effectiveness  of  strategies  that  aim  to  prevent  low 
birthweight  and  its  sequelae. 

3.  To  identify  variations  in  these  practices. 

4.  To  explore  the  causes  of  these  practice  variations. 

5.  To  disseminate  research  findings  and  recommendations. 

6.  To  implement  a  large-scale,  targeted  dissemination  effort  and  evaluate  its  impact. 
Research  Team 

The  LBW  PORT  was  conceptualized  by  a  multidisciplinary  team  of  investigators  and 
practitioners  at  the  University  of  Alabama  at  Birmingham  (UAB)  and  the  Albert  Einstein 
College  of  Medicine  (AECOM)  to  focus  on  the  multiple  etiologies  of  preterm  delivery  (PTD) 
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and  intrauterine  growth  restriction  (lUGR).  The  central  premise  guiding  this  team's  approach 
was  that  low  birth  weight  births  are  attributable  to  a  complex  interplay  among  intergenerational, 
biological,  and  behavioral  influences;  and  that  successful  prevention,  especially  of  negative 
sequelae,  demands  an  interdisciplinary  approach  that  simultaneously  considers  the  health  care 
delivery  system  and  the  social,  psychological,  and  cultural  forces  that  affect  the  lives  of  women 
during  their  childbearing  years.  This  premise  required  the  evaluation  of  practices  that  go 
beyond  traditional  obstetrics. 
Scientific  and  clinical  disciplines  represented  on  the  team  are: 

■  General  obstetrics  and  maternal-fetal  medicine 

■  Perinatal  epidemiology 

■  General  pediatrics  and  neonatology 

■  Developmental  psychology 

■  Anthropology 

■  Health  behavior  and  behavioral  medicine 

■  Dissemination  and  evaluation  research 

■  Health  economics  and  health  services  research 

■  Biostatistics 

Members  of  the  LBW  PORT  investigative  team,  collaborating  institutions  and 
investigators,  and  the  members  of  the  National  Advisory  Panel  are  listed  in  Appendix  A  of  this 
Final  Report. 
Methodologies 

To  evaluate  such  a  diverse  and  large  number  of  obstetric  and  other  health  systems' 
practices  and  to  further  explore  the  determinants  of  low  buthweight,  the  LBW  PORT  used  the 
following  research  methodologies: 

■  Literature  review  and  synthesis  to  determine  the  existing  evidence  for  efficacy  and 
effectiveness. 

■  Secondary  analysis  of  large  clinical  and  population-based  data  sets  to  explore  practice 
variation,  risk  factors,  and  outcomes. 

■  Qualitative  research  utilizing  focus  group  and  key  informant  interview  techniques  to 
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examine  physician  opinion  and  perception  of  practice. 

■  Secondary  analysis  of  physician  survey  data  to  explore  physician  perceptions  about 
practices  and  variation  in  opinion. 

■  Decision-analytic  and  cost-effectiveness  modeling  techniques  to  determine  best 
evidence  practices  for  various  screening  and  treatment  strategies. 

■  Randomized  controlled  intervention  trials. 

■  Multi-level  statistical  modeling  to  evaluate  the  impact  of  a  large-scale  dissemination 
study. 

Major  Accomplishments 

The  LBW  PORT  reviewed  a  large  number  of  strategies  aimed  at  the  prevention  of  low 
birthweight  and  its  sequelae  (i.e.,  the  associated  morbidity  and  mortality).  This  PORT 
purposely  flung  a  wide  net  in  an  attempt  to  sort  out  and  determine  which  strategies  were  and 
were  not  effective. 

In  addition  to  reviewing  practices  per  se,  the  LBW  PORT  invested  significant  time  in 
exploring  the  data  sets  available  to  the  investigators  in  order  to  better  understand  the 
determinants  of  low  birthweight,  especially  in  African  American  women. 

These  ongoing  practice  reviews  and  secondary  data  analyses  have  resulted  in  a  large 
number  of  publications  and  practice  recommendations  that  have  been  disseminated  through  the 
major  peer-reviewed  journals  and  at  various  professional  meetings  across  the  country.  Target 
audiences  have  included  obstetricians,  pediatricians,  clinician  researchers,  public  health 
professionals,  health  services  researchers,  and  other  disciplines  involved  in  practice,  clinical 
policy,  and  research  related  to  the  care  and/or  outcomes  of  pregnant  women  at  risk  of 
delivering  preterm/low  birthweight  babies.  Table  1  illustrates  the  productivity  of  the  LBW 
PORT  and  its  program  of  research. 


Table  1 

Ongoing  Dissemination  Activities  and  Contributions: 

LBW  PORT  Findings  in  the  Literature 

•  Publication  of  over  100  peer-reviewed  scientific  articles 
and  reviews  (including  NEJM,  JAMA,  Nature  Medicine, 

AJOG,  Ob/Gyn,  Pediatrics,  J  Pediatrics,  A  J  Public 
Health,  JAMWA) 

•  4  prominent  editorials 

•  95  published  research  abstracts 

•  11  book  chapters  and  symposia 


The  PORT  also  invested  considerable  resources  in  the  implementation  of  two  large 
studies:   (1)  the  Antenatal  Corticosteroid  Dissemination  Study,  a  national  27-site  randomized 
trial  of  a  dissemination  intervention  strategy  to  improve  the  use  of  corticosteroids  in  preterm 
delivery;  and  (2)  the  Prenatal  Intervention  Trial  (Mother  and  Family  Specialty  Center),  a 
randomized  trial  of  a  combined  prenatal  intervention  program  targeting  low-income  African 
American  women  identified  as  high  risk  for  delivering  low  birthweight  babies.  These  two 
major  efforts  have  resulted  in  an  increased  understanding  of  the  conditions  and  strategies 
necessary  to  influence  physician  practice  behavior,  and  provided  valuable  information  about 
the  role  of  prenatal  care  in  affecting  the  outcomes  of  low-income,  high-risk  pregnant  women, 
respectively. 

As  demonstrated  in  the  following  section  on  summary  findings  and  implications,  many 
of  the  LBW  PORT'S  original  contributions  and  collaborations  have  influenced  clinical  practice 
recommendations  at  the  national  level. 
Summary  Findings  and  Implications 

The  LBW  PORT  focused  many  of  its  resources  on  trying  to  better  understand  why  we 
have  not  been  successful  in  reducing  the  rate  of  preterm  birth  and  have  had  only  limited 
success  in  reducing  the  rate  of  fetal  growth  restriction. 

With  respect  to  preterm  birth,  there  are  essentially  two  major  categories  of  strategies 


that  can  be  addressed:   (1)  strategies  aimed  at  prevention  or  delay  of  preterm  birth,  and  (2) 
treatments  focused  on  the  reduction  of  prematurity-associated  morbidity  and  mortahty.   With 
respect  to  fetal  growth  restriction,  the  interventions  are  more  related  to  prevention  of  the 
maternal  risk  factors  and  behaviors  that  are  associated  with  poor  pregnancy  outcomes. 
General  Conclusions  Regarding  the  Effectiveness  of  Various  Strategies 

Most  interventions  aimed  at  reducing  low  birthweight  have  not  been  shown  to  be 
consistently  effective  in  prospective  randomized  clinical  trials  or  even  in  various  types  of 

40  109 
retrospective  studies.     '        However,  there  have  been  some  major  advances  in  the  field  of 

obstetrical  research  that  show  promise  for  developing  more  effective  interventions.  There  are 

also  specific  strategies  that  are  targeted  at  improving  the  short-  and  long-term  outcomes  of 

preterm  babies  that  have  been  proven  effective. 

Corticosteroids  for  Improving  Infant  Outcomes  in  Preterm  Delivery 

By  administering  certain  corticosteroids  to  pregnant  women  within  a  number  of  hours 
prior  to  preterm  delivery,  their  babies  immauire  organ  systems  are  given  a  "boost,"  protecting 
these  preterm  infants  from  severe  disability  and  death.  This  therapy  has  been  proven  highly 
effective,  is  inexpensive  and,  until  recently,  was  very  underutilized.  Through  the  LBW 
PORT'S  original  research  contributions  and  our  involvement  in  an  NIH  Consensus 
Development  Conference,  "Effectiveness  of  Antenatal  Corticosteroids  for  Fetal  Maturation  on 
Perinatal  Outcomes,  February  28-March  2,  1994,"  national  recommendations  were  crafted  and 
disseminated  to  specifically  address  the  concerns  providers  expressed  about  the  use  of  this 
therapy  in  clinical  practice.  Also,  a  national  27-site  randomized  controlled  trial  of  an  "active" 
dissemination  effort  was  undertaken  by  the  LBW  PORT  to  improve  the  impact  of  the  release  of 
these  recommendations. 

PORT  flndings  that  influenced  the  Consensus  Panel 

■  Corticosteroid  therapy  administered  to  the  mother  prior  to  birth  is  effective  in 

reducing  respiratory  distress  syndrome,  intracranial  hemorrhage,  and  mortality 

77 

m  the  premature  newborn.      The  LBW  PORT  analyzed  data  on  the  outcomes 
of  very  preterm  infants  that  helped  define  the  gestational  ages  when 
corticosteroid  use  was  most  effective  in  protecting  against  these  poor  outcomes. 
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These  findings  helped  to  influence  the  Consensus  Panel's  recommendations  to 
administer  steroids  to  women  at  risk  of  very  early  preterm  delivery  (24-28 
weeks'  gestation). 

Another  LBW  PORT  analysis  further  demonstrated  the  protective  effects  of 
antenatal  corticosteroids  when  given  alone  or  in  combination  with  drugs  to 
inhibit  preterm  labor.  It  also  confirmed  previous  findings  that  labor-inhibiting 
therapy  without  the  protective  effects  of  corticosteroids  may  be  harmful  in  very 
preterm  deliveries.     These  findings  influenced  the  recommendation  that 
obstetricians  should  not  hesitate  to  administer  this  therapy  to  all  women  at  risk 
for  delivering  very  preterm  (between  24  and  28  weeks'  gestation),  especially  if 
they  are  considered  eligible  for  labor- inhibiting  drug  therapy. 
The  LBW  PORT  conducted  exploratory  qualitative  research  on  physicians' 
(obstetricians  and  neonatologists)  opinions  about  antenatal  corticosteroid  therapy 
to  determine  why  this  highly  effective  intervention  was  only  rarely  used. 
Reasons  for  the  underutilization  included:  physician  confusion  about  the  risks 
versus  benefits  of  this  therapy,  uncertainty  about  the  timing  of  administration 
with  respect  to  effectiveness,  waiting  to  see  if  use  of  tocolytics  (labor-inhibiting 
drugs)  would  stop  or  slow  the  progression  of  labor  before  administering 

steroids,  and  confusion  about  the  effectiveness  of  the  therapy  in  different 

74 
populations  and  under  various  clinical  conditions.      This  research  was 

conducted  shortly  before  the  NIH  Consensus  Conference  took  place,  and  the 

findings,  which  were  presented  to  the  NIH  Consensus  Panel,  influenced  the 

crafting  of  Consensus  Statement  recommendations  so  that  they  would  more 

clearly  address  obstetricians'  concerns,  uncertainty,  and  confusion. 

The  PORT  conducted  an  exploratory  secondary  data  analysis  of  eight  large 

multicenter  clinical  data  sets  to  better  understand  the  determinants  and  level  of 

practice  variation  in  the  use  of  corticosteroids  prior  to  the  NIH  Consensus 

Conference.  Five  of  the  data  sets  were  obtained  through  the  LBW  PORT'S 

involvement  with  the  Consensus  Conference;  the  other  three  were  available  to 
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the  investigators'  involvement  in  multicenter  trials  prior  to  the  PORT.  These 
preliminary  findings,  along  with  our  qualitative  research  findings,  were  used  to 
inform  the  design  of  the  LBW  PORT'S  dissemination  effort.  The  findings  also 
supported  the  observations  from  the  NIH-commissioned  outcome  reviews 
regarding  the  variation  in  rates  of  use  across  centers  and  networks  and  patterns 

of  use  with  respect  to  gestational  age  at  birth,  maternal  race,  type  of  institution, 

13 
and  amount  of  prenatal  care  received  by  the  mother. 

■  A  later,  more-detailed  analysis  of  one  of  the  larger  of  these  eight  multicenter 

data  sets  employed  regression  techniques  to  model  the  determinants  of  practice 

variation  in  the  use  of  this  therapy.  This  analysis  found  that  when  clinical 

conditions  and  site  of  care  were  controlled  for  with  these  modeling  techniques, 

the  variation  in  use  of  corticosteroids  was  more  associated  with  maternal 

characteristics  such  as  race/ethnicity  than  were  other  more  widely  accepted 

high-risk  pregnancy  interventions,  specifically  the  use  of  tocolytics.  The  finding 

that  corticosteroids  were  used  less  frequently  when  tocolytics  were  used 

supported  the  PORT'S  earlier  findings  from  our  qualitative  research  (i.e.,  that 

physicians  often  wait  to  see  if  they  can  stop  preterm  labor  before  considering 

corticosteroid  therapy).  This  timing  issue  was  thought  to  be  a  major  barrier  to 

the  effective  use  of  corticosteroids  in  preterm  delivery  and  formed  the  basis  of 

the  LBW  PORT'S  dissemination  emphasis  on  the  NIH  recommendation  that 

women  who  were  determined  eligible  for  tocolytic  therapy  at  less  than  34 

weeks'  gestation  should  also  receive  corticosteroid  therapy,  unless  otherwise 

contraindicated. 

Through  these  contributions,  the  LBW  PORT  worked  with  the  NIH  to  define  the 

appropriate  use  of  corticosteroids  and  to  address  these  concerns  when  crafting  the  Consensus 

Statement  and  recommendations. 

Results  of  the  Corticosteroid  Dissemination  Effort 

In  conjunction  and  collaboration  with  the  release  of  the  NIH  recommendations,  the 

LBW  PORT  undertook  an  "active,"  national  27-site  randomized  controlled  trial  of  a  multi- 
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pronged  dissemination  strategy  targeting  the  physicians  most  likely  to  care  for  pregnant  women 
at  risk  of  delivering  preterm  babies.  LBW  PORT  investigators  also  helped  NIH  evaluate  pre- 
post  survey  data  on  the  effectiveness  of  the  Consensus  Conference  in  changing  obstetricians' 
opinions  and  self-reported  practice  regarding  use  of  antenatal  corticosteroids. 
Key  flndings  from  the  dissemination  effort  are: 

■  Even  before  the  NIH  Consensus  Conference,  the  use  of  corticosteroids  in  preterm 
delivery  has  increased  dramatically  in  many  perinatal  centers  across  the  country 
(from  approximately  30  percent  of  women  who  delivered  prematurely  prior  to 
1994  to  almost  70  percent  by  1996).  However,  the  LBW  PORT's  Antenatal 
Corticosteroid  Dissemination  Study  increased  the  use  of  this  inexpensive  and 

highly  effective  intervention  over  and  above  the  NIH  Consensus  Conference 

^  125 
impact. 

■  Obstetricians'  opinions  and  practices  (as  measured  by  both  clinically  documented 
and  self-reported  practice  behavior)  regarding  the  appropriate  conditions  for  the 

use  of  therapy  have  changed  in  association  with  the  NIH  recommendations  for 

125 
use. 

Under  the  right  conditions,  the  LBW  PORT  has  demonstrated  that  a  low-cost  "active" 

dissemination  strategy  can  significantly  improve  the  response  to  the  dissemination  of  national 

practice  recommendations.  These  findings  suggest  that  targeted  active  dissemination  efforts  can 

improve  the  adoption  of  national  practice  recommendations  when  they  involve  knowledge  of  the 

reasons  for  barriers  to  change. 

As  a  result  of  the  LBW  PORT's  efforts,  the  benefits  of  improving  the  use  of 

corticosteroids  to  improve  preterm  birth  outcomes  have  attracted  the  attention  of  managed  care 

and  State-level  quality  improvement  initiatives.  Components  of  the  LBW  PORT's  dissemination 

strategy  were  modeled  by  United  HealthCare,  a  large  national  managed  care  organization,  which 

conducted  a  pilot  project  to  evaluate  and  improve  the  use  of  antenatal  corticosteroids  among  its 

obstetrician  provider  networks  across  the  country.  The  LBW  PORT  was  also  recently  consulted 

by  the  New  York  State  District  of  the  American  College  of  Obstetricians  and  Gynecologists 

regarding  an  intervention  study  aimed  at  improving  the  use  of  corticosteroids  at  hospitals  in  New 
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York  State.  Members  of  the  AECOM  dissemination  team  are  consulting  on  this  project,  and  the 
PORT  has  provided  educational  materials. 

Long-Term  Outcomes  of  Low  Birthweight  Babies  Associated  With  Maternal  Risk  Factors 
for  Prematurity  and  Fetal  Growth  Restriction 

The  LBW  PORT  has  worked  extensively  with  a  series  of  analytic  data  sets  constructed 
from  a  longitudinal  study  of  small-for-gestational-age  (SGA)  and  preterm  births  to  further 
explore  the  determinants  of  fetal  growth  restriction  (or  SGA  births  and  preterm  births).  This 
study  includes  data  on  pregnancy-related  and  maternal  risk  factors,    outcomes  data  at  birth,  and 
followup  outcomes  data  on  SGA  and  preterm  infants  with  respect  to  growth  and  development  at 
1  and  5  years  of  age.  Findings  from  six  analyses  using  the  data  on  various  maternal  factors  and 
characteristics  linked  to  birth  outcomes,  and  using  the  1-year  followup  data,  were  recently 

featured  in  a  supplement  of  Acta  Obstetricia  et  Gynecologica  Scandinavica. 

Also,  the  LBW  PORT  has  already  begun  working  with  the  5-year  followup  data  and 
recently  published  initial  findings  on  the  relationship  of  being  small  for  gestational  age  or 
preterm  on  intelligence  at  age  5  in  a  subset  of  546  African  American  children.  The  SGA  data  set 
was  also  used  by  the  LBW  PORT  investigators  to  determine  whether  various  sociodemographic, 
environmental,  and  maternal  characteristics  or  risk  factors  explain  the  difference  in  low 
birthweight-related  pregnancy  outcomes  between  black  and  white  women.  Findings  from  these 
analyses  have  resulted  in  a  better  understanding  of  the  relationship  between  maternal 
characteristics,  pregnancy  outcomes,  and  fetal  or  infant  growth  and  development. 
Major  findings  from  these  various  secondary-  data  analyses  include: 

■  In  a  low-income  population  of  black  and  white  women,  many  of  the 

medical,  psychosocial,  and  behavioral  risk  factors  traditionally  associated 
with  higher  rates  of  low  birthweight  in  black  women  were  actually  more 
common  among  white  women;  however,  black  women  still  had  more 
infants  bom  preterm  with  growth  restriction  and  with  low  birthweight. 
This  finding  indicates  that  these  traditional  risk  factors  do  not  explain  the 
differences  in  rates  of  low  birthweight  between  black  and  white  women. 
Other,  more  powerful  risk  factors  must  be  searched  out. 
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■  The  LBW  PORT's  first  preliminary  analysis  using  the  5-year  followup 

data  found  a  small  but  significant  decrease  in  IQ  for  both  groups  of  high- 
risk  children,  and  an  increased  risk  of  mental  retardation  for  the  SGA 
group.  The  analysis  also  found  that  higher  maternal  language  skills, 
positive  home  environment,  and  preschool  attendance  were  associated 

49 

with  an  improved  mean  IQ. 
The  PORT  will  continue  to  explore  this  data  set  with  other  investigators  to  further 
evaluate  the  long-term  developmental  outcomes  associated  with  being  bom  preterm  or  growth 
restricted.  Plans  are  underway  to  ask  for  funding  to  continue  this  work. 
Maternal  Weight,  Nutrition-Related  Interventions,  and  Nutrient  Supplementation 

The  LBW  PORT  has  published  a  large  body  of  work  in  these  related 

43,44,63,64,65,66,67,68,69,80,81,82,100,103    r-  ^    ,i      ^u  f  *• 

areas.  Conceptually,  there  are  four  areas  of 

nutrition-related  impact  on  low  birthweight.  The  PORT  explored  these  areas  using 

various  secondary  data  sets  to  better  understand  these  relationships.  The  major  findings 

from  this  body  of  work  are: 

■  Poor  pregnancy  weight  gain  and  low  prepregnancy  weight  are  associated  with 
both  preterm  birth  and  fetal  growth  restriction. 

■  Counseling  women  about  diet  does  not  appear  to  improve  pregnancy  outcome. 

■  Supplementing  women  with  high  protein  diets  has  a  negative  impact  on 
pregnancy  outcome. 

■  In  western  countries,  caloric  supplementation  has  little,  if  any,  impact  on  preterm 
birth. 

■  Zinc  and  folic  acid  supplementation  are  associated  with  increased  birthweight  and 
may  reduce  preterm  birth.  However,  maternal  weight  appears  to  have  an  impact 
on  the  effectiveness  of  these  nutrient  supplements  (i.e.,  thin  women  with  low 
plasma  levels  of  zinc  benefit  more  fi-om  supplementation). 

In  summary,  the  relationship  of  caloric  and  nutrient  supplementation  is  complex,  but 
women  with  adequate  nutrition  and  who  are  of  normal  weight  have  better  pregnancy  outcomes. 
Also,  the  findings  on  zinc  and  folic  acid  supplementation  confirm  the  value  of  the  use  of  zinc  as 
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part  of  the  daily  vitamin  and  mineral  supplement  in  pregnancy.  Zinc  and  folic  acid 
supplementation  is  now  recommended  for  all  pregnant  women.  However,  the  effects  of 
nutritional  interventions  on  preterm  birth  remain  unclear. 
Infection  and  Preterm  Birth 

Sexually  transmitted  diseases  during  pregnancy,  infection  of  the  lower  (vagina  and 
cervix)  and  upper  female  reproductive  tract  (amniotic  fluid  and  chorioamnion),  and  a  specific 
condition  called  bacterial  vaginosis  are  strongly  associated  with  spontaneous  preterm  birth  and 
other  adverse  pregnancy  outcomes.  In  particular,  the  LBW  PORT  has  invested  considerable 
effort  in  confirming  this  association  and  its  role  in  preterm  birth  in  African  American 

2,45,46,51,60,61 

women. 

■  The  LBW  PORT  (along  with  other  findings)  has  confirmed  a  strong  relationship 
between  vaginal  infection  and  preterm  birth.  The  LBW  PORT'S  work  has  also 
more  clearly  defined  the  role  of  upper  and  lower  genital  tract  infection  in 
spontaneous  preterm  birth  than  have  previous  studies.  Findings  suggest  that  as 
many  as  80  percent  of  early  preterm  births  are  associated  with  intrauterine 
infection.  ' 

■  In  collaboration  with  investigators  on  the  NICHD's  Vaginal  Infections  and 
Prematurity  (VIP)  Study,  the  LBW  PORT  evaluated  a  subset  of  the  VIP  data  set 
which  consists  of  infection-related  data  on  13,747  predominately  low-income 
pregnant  women.  This  analysis  demonstrated  that  vaginal  infection  is  more 
closely  related  to  preterm  birth  in  black  than  in  white  women,  accounting  for  40 
percent  of  the  excess  preterm  birth  in  black  women. 

■  Based  on  a  study  supported  by  the  LBW  PORT  and  the  March  of  Dimes,  we 
demonstrated  that  antibiotic  treatment  of  bacterial  vaginal  infection  reduced 
preterm  birth.  Findings  from  this  study  provide  evidence  that  women  with 
bacterial  vaginosis  are  at  high  risk  for  preterm  birth  and  that  treating  these  women 
with  the  right  combination  of  antibiotics  may  provide  an  effective  means  of 
preventing  preterm  birth. 

As  a  resuh  of  the  LBW  PORT  and  other  findings,  it  is  now  being  recommended  that 
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women  with  vaginal  infections  be  aggressively  screened  and  treated  with  the  right  combination 
of  antibiotic  therapy  for  these  infections.  This  new  management  strategy  is  likely  to  have  a 
significant  impact  on  reducing  the  rate  of  very  low  birthweight  in  African  American  women. 
These  and  other  findings  have  also  been  instrumental  in  convincing  NIH  to  fund  a  large-scale 
research  trial  on  a  screening  test  (or  marker)  for  bacterial  vaginosis. 
Biochemical  Predictors  of  Preterm  Birth 

There  is  a  growing  body  of  literature  on  the  various  biochemical  and  biophysical 
characteristics  of  the  vagina  and  their  association  with  spontaneous  preterm  birth. 
Elevations  of  certain  biochemical  substances,  produced  as  part  of  the  inflammatory 
process  resulting  from  infection,  have  been  associated  with  preterm  birth.  These  include 
C-reactive  protein,  abnormal  organic  acids  (pH),  prostaglandins,  bacterial  products,  and 
proinflammatory  cytokines.  There  are  also  other  potential  markers  of  infection  related  to 
preterm  delivery  found  in  the  blood  serum  of  pregnant  women,  such  as  elevated  plasma 
alkaline  phosphatase,  ferritin,  and  certain  hormones.  LEW  PORT  investigators,  both  in 
parallel  and  in  collaboration  with  colleagues  in  NIH-fiinded  studies,  have  been  involved 
in  examining  several  of  these  biochemical  markers  or  predictors.  Findings  from  these 
studies  include: 

■  The  presence  of  interleukin-6  (IL-6)  in  the  amniotic  fluid  is  associated  with  an 
increase  in  spontaneous  labor  and  may  be  useful  as  a  predictor  (or  marker)  for 
upper  genital  tract  infection,  leading  to  early  spontaneous  preterm  labor  and 
premature  preterm  rupture  of  membranes.   ' 

■  Through  access  to  data  from  the  serum  samples  of  women  in  previous  studies  on 
risk  factors  for  preterm  delivery  or  term  low  birthweight,  the  LEW  PORT  has 
been  able  to  look  at  the  relationship  of  various  substances  in  the  maternal  blood  to 
preterm  birth.  These  evaluations  suggest  that  if  measured  at  the  right  time  during 
pregnancy,  these  serum  substances  may  be  useful  predictors  of  spontaneous 

u-^u  48,52,56,101 
preterm  birth. 

These  findings,  in  addition  to  the  findings  on  the  use  of  fetal  fibronectin  as  a  marker  for 

spontaneous  preterm  birth,  suggest  that  progress  in  developing  these  markers  may  help  identify 
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women  at  risk  who  should  be  targeted  for  preventative  therapy  such  as  prophylactic  antibiotics. 
However,  before  effective  preventative  therapies  can  be  recommended  or  tested,  a  better 
understanding  is  needed  of  the  biochemical  events  related  to  infection  (including  the  role  of  other 
factors).  2-«-56 
Low-Dose  Aspirin  Therapy,  Preeclampsia,  and  Pregnancy  Outcomes 

Preeclampsia  (a  worsening  of  pregnancy-induced  hypertension)  is  one  of  the  major 
reasons  for  indicated  preterm  delivery.  The  diagnosis  of  this  condition  usually  indicates  that  the 
mother  or  the  fetus  is  at  unacceptable  risk  should  the  pregnancy  continue.  Research  has  shown 
that  the  pathway  leading  to  preeclampsia  involves  an  over-production  of  a  biochemical  substance 
called  serum  thromboxane.  Aspirin  has  been  used  to  inhibit  the  production  of  this  chemical  in  the 
body,  and  early  clinical  trials  suggested  that  aspirin  therapy  was  effective  in  reducing  the  risk  of 
preeclampsia.  However,  aspirin  therapy  had  also  shown  an  association  with  an  increased  risk  of 
placental  abruption,  a  very  dangerous  condition  for  the  mother  and  baby.  To  examine  the  benefits 
versus  risks  of  low-dose  aspirin  therapy  further,  the  LBW  PORT  performed  a  secondary  analysis 
of  clinical  trial  data  to  examine  how  maintained  reduction  in  serum  thromboxane  affected 
pregnancy  outcomes  in  addition  to  preeclampsia.  We  also  conducted  a  meta-analysis  of  data 
from  10  clinical  trial  results  to  determine  the  association  of  low-dose  aspirin  therapy  with 
subsequent  placental  abruption  or  perinatal  mortality.  Findings  from  these  analyses  are: 

■  In  a  secondary  analysis  of  data  from  a  clinical  trial  of  the  effects  of  low-dose 
aspirin  therapy  on  preeclampsia,  the  LBW  PORT  found  an  association  with 
aspirin  therapy  compliance  as  measured  by  a  maintained  decrease  in  serum 
thromboxane  levels  and  improved  outcomes  such  as  less  preeclampsia,  less 
premature  rupture  of  membranes,  fewer  preterm  births,  higher  mean  birthweight, 
and  fewer  SGA  births. 

■  Because  of  a  concern  about  the  risk  of  placental  abruption  and  subsequent 
perinatal  mortality  in  women  who  undergo  daily  low-dose  aspirin  therapy  for  the 
reduction  of  preeclampsia,  LBW  PORT  investigators  conducted  a  meta-analysis 
of  data  from  10  clinical  trials  on  low-dose  aspirin  therapy  for  preeclampsia  or 
fetal  growth  restriction  to  determine  the  effectiveness  versus  the  risks  of  this 
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therapy  in  certain  populations.  This  analysis  did  not  find  any  association  with  risk 

of  placental  abruption  of  perinatal  mortality  and  receiving  preventive  low-dose 

58 
aspirin  therapy  (suggesting  that  the  benefits  of  therapy  outweigh  the  risks). 

Effectiveness  of  Various  Antenatal  Screening  and  Treatment  Strategies 

Clinician  researchers  on  the  LBW  PORT  have  focused  on  the  usefulness  of  decision- 
analytic  modeling  techniques  for  the  cost  effectiveness  or  cost-benefit  evaluation  of  various 

90  9 1  92  93 
screening  and  treatment  techniques  used  by  obstetricians  during  pregnancy.     '    '    '    ' 

'    '      '        A  major  contribution  from  this  work  is  the  analysis  of  obstetrical  screening  and 

treatment  strategies  aimed  at  the  prevention  of  neonatal  group  B  streptococcal  infection,  a  serious 

and  often  fatal  disease  of  newborns. 

Screening  and  Treatment  of  Group  B  Streptococcal  Infection 

■  Infants  exposed  to  group  B  streptococcal  (GBS)  bacteria  via  infection  in  the 
mother  prior  to  birth  can  suffer  serious  consequences,  even  death.  The  PORT 
undertook  a  decision  analysis  that  reviewed  19  different  obstetric  screening  and 
treatment  strategies  for  cost-effectiveness  in  dealing  with  this  life-threatening 
condition  (including  two  competing  recommendations  by  the  American  College 
of  Obstetricians  and  Gynecologists  and  the  American  Academy  of  Pediatrics). 

Three  screening  and  treatment  strategies  were  determined  to  be  optimal  (i.e.,  more 

89 
effective  and  less  expensive),  given  the  present  state  of  knowledge. 

■  According  to  the  cost  estimates  and  probabilities  of  GBS  infection  used  in  the 
port's  decision  analysis,  the  adoption  of  these  three  optimal  strategies  would 

reduce  the  direct  costs  of  this  disease  by  approximately  one-half  to  one-third  the 

89 
cost  of  no  obstetric  treatment. 

These  findings  have  lead  to  specific  screening  and  treatment  recommendations  by  the 
Centers  for  Disease  Control  (CDC)  for  the  clinical  management  of  GBS  infection.  The  CDC 
used  the  PORT'S  findings  in  their  published  guidelines  which  were  widely  disseminated  to 
physicians  that  care  for  pregnant  women  and  newborns. 

In  addition,  other  LBW  PORT  cost-benefit  analyses  evaluated  the  additional  impact  of 
these  nationally  recommended  obstetric  GBS  screening  and  treatment  strategies  on  the  cost  of 
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the  pediatric  care  response  to  the  management  of  early  onset  neonatal  GBS  infection.  These 
studies  found  that  while  these  obstetric  management  strategies  would  increase  the  pediatric  costs 
related  to  additional  hospitalization  and  testing  for  some  babies,  the  recommended  obstetric 
strategies  were  still  cost  beneficial.     '     ' 
Comprehensive  Prenatal  Care 

To  supplement  the  literature  regarding  the  lack  of  evidence  for  effectiveness  of  these 
strategies  for  the  prevention  of  preterm  birth,  the  LBW  PORT  also  conducted  a  randomized 
controlled  trial  of  the  effectiveness  of  a  comprehensive,  best  practices,  prenatal  intervention 
program  for  low-income  (Medicaid-eligible)  African  American  women.  The  women  targeted  for 
this  study  had  multiple  risk  factors  for  low  birthweight  births. 

■  Although  compliance,  satisfaction  with  care,  and  knowledge  of  risk  factors  were 

increased  among  the  treatment  group,  the  risk-factor-targeted  intervention 
package  did  not  have  a  significant  impact  on  the  rate  of  low  birthweight,  preterm 
birth,  or  intrauterine  growth  restriction  in  the  study  population. 

Findings  from  this  study  indicate  more  clearly  than  ever  before  that  prenatal  care  by 
itself,  even  when  it  is  of  high  quality  and  provided  in  a  culturally  supportive  and  targeted 
manner,  vv/7/  not  be  a  major  factor  in  reducing  rates  of  low  birthweight  among  children  bom  to 
low-income  African  American  women. 

However,  the  findings  also  support  the  value  of  prenatal  care  for  helping  low-income 
minority  women  become  more  knowledgeable  about  their  pregnancies  and  risk  factors  and  can 
contribute  to  positive  maternal  behavior  change  such  as  smoking  cessation  during  pregnancy. 
Neonatal  Intensive  Care:  The  Impact  of  Managed  Care  on  Regionalization  and 
Infant  Mortality 

The  LBW  PORT,  in  collaboration  with  the  Rand  Child  Birth  Management  PORT, 
supported  the  construct  of  an  analytic  data  set  that  linked  California  infant  birth  and  death 
certificate  data  with  infant  discharge  abstracts  for  473,209  infants  bom  in  1990.  This  data  was 
analyzed  as  a  collaborative  effort  between  PORT  investigators  and  investigators  at  Stanford 
University,  Palo  Alto  Institute  of  Research  and  Education,  and  UC  San  Francisco  to  study  the 
impact  of  perinatal  center  volume  and  level  of  care  on  neonatal  mortality  in  Califomia  in  1991 . 
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During  the  early  1990s  in  California,  there  was  a  trend  toward  the  deregionalization  of  high-risk 
perinatal  care. 

■  Findings  from  this  analysis  confirm  delivery  in  a  facility  with  a  level  III 
designation  neonatal  intensive  care  unit  (NICU)  is  associated  with  lower  risk- 
adjusted  neonatal  mortality.  Likewise,  the  findings  suggest  that  the  trend  in 
increased  competitive  contracting  and  the  managed  care  environment  in 
California  in  the  1990s  had  a  negative  impact  on  the  State's  infant  mortality  rates. 
This  trend  was  accompanied  by  a  major  growth  in  intermediate  level  II  and  11+ 
neonatal  intensive  care  facilities  in  the  State. 

The  findings  from  this  analysis  are  of  concern.  One  of  the  most  significant  achievements 
in  the  past  two  decades  in  the  reduction  of  infant  mortality  is  due  to  perinatal  care  regionalization 
for  high-risk  deliveries  and  the  resulting  improvement  in  technologies  for  the  management  of 
preterm  delivery  and  premature  infants.  Further  work  on  this  data  set  with  respect  to  building  in 
linked  data  for  consecutive  and  more  recent  years  will  provide  important  information  regarding 
the  impact  of  managed  care  with  respect  to  regionalized  perinatal  care  and  neonatal  outcomes. 
Specific  Interventions  Not  Found  Effective  in  Reducing  Preterm  Birth 

Most  interventions  reviewed  by  the  LBW  PORT  that  were  aimed  at  the  reduction  of 

preterm  birth  were  not  shown  to  be  consistently  effective  in  prospective  randomized  trials  or 
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even  m  vanous  types  01  refrospective  Studies.  Much  of  the  work  m 

this  area  involved  review  and  synthesis  of  the  literature  and  the  use  of  secondary  data  analysis  to 

augment  the  data  available  in  the  literature.  The  LBW  PORT  spent  its  first  year  sorting  through 

the  literature  on  many  of  the  practices  of  interest  to  the  scope  of  work  and  determined  that  the 

evidence  for  effectiveness  was  not  definitive.  In  most  of  the  practices  that  were  reviewed,  it  was 

apparent  that  further  exploration  of  the  associations  between  these  practices,  risk  factors  for  low 

birthweight,  and  outcome  was  necessary.  Following  are  some  of  the  specific  practices 

determined  to  be  ineffective  for  the  prevention  of  premature  birth: 

■  Bedrest  ;p.  s 

■  Risk  scoring  systems  " 

■  Iron  supplementation 
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■  Most  labor  inhibiting  drugs/agents 

■  Drug,  alcohol,  and  tobacco  cessation  programs 

■  IV  hydration  for  premature  labor 

■  Home  uterine  activity  monitoring 

We  believe  that  wide  dissemination  of  information  on  which  practices  do  not  work  to 
prevent  preterm  birth  (such  as  bed  rest  for  treatment  of  preterm  labor)  has  decreased  the  use  of 
expensive  and  at  times  potentially  harmful  practices  and  allowed  resources  to  be  better  utilized. 
Other  Research  Activities  and  Findings 

It  is  not  possible  to  summarize  all  the  activities  conducted  under  the  LBW  PORT 
program  of  research  in  an  Executive  Summary.  Therefore,  we  have  developed  an  Annotated 
Table  of  LBW  PORT  Research  Activities  which  is  provided  as  Appendix  B.    This  table  of 
research  activities  includes  a  description  of  the  study  area,  research  methods  and/or  data  sets 
employed,  and  a  link  to  the  LBW  PORT's  Cumulative  Bibliography,  so  that  any  resulting 
publications  may  be  consulted  for  findings  and  recommendations.  The  LBW  PORT  Cumulative 
Bibliography  is  organized  by  first  author,  then  chronologically  by  date  of  publication.  We  have 
organized  the  bibliography  in  this  way  to  better  represent  the  body  of  work  contributed  by 
investigators.  The  complete  Cumulative  Bibliography,  including  abstracts,  presentations,  and 
non-peer-reviewed  publications,  is  attached  as  Appendix  C. 
Summing  Up 

The  LBW  PORT  has  made  significant  progress  in  studying  the  practices  aimed  at  the 
prevention  of  low  birthweight  and  its  major  sequelae.  The  findings  from  PORT  practice 
investigations  have  informed  the  professional  literature  and  provided  the  groundwork  for 
recommendations  regarding  practices  that  remain  in  question  as  to  their  benefits  and/or  risks. 
Unfortunately,  despite  the  utilization  of  ever-increasing  amounts  of  research  and  clinical  care 
resources  aimed  at  achieving  prevention  or  reduction,  there  is  very  little  evidence  to  date  that  any 
intervention  or  practice  has  had  a  major  impact.  Neither  the  medical/obstetrical  strategies  nor 
behavioral  approaches  (smoking  or  drug  cessation  programs,  nutritional  counseling  or 
supplementation,  provision  of  culturally  appropriate  and  supportive  prenatal  care,  etc.)  in 
practice  today  have  had  a  significant  impact  on  the  rate  of  preterm  birth.    ' 
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However,  we  are  optimistic  that  what  has  been  learned  over  the  past  5/4  years  by  the 
LB  W  PORT  and  others  in  the  areas  of  infection  and  preterm  birth  will  move  the  field  forward 
with  respect  to  better  targeted  interventions  for  reducing  the  rate  of  prematurity  and  low 
birthweight  and  its  major  sequelae.  '    '    ' 

Research  priorities  need  to  be  concentrated  in  the  continued  search  for  factors  that  explain 
the  specific  causes  (etiologies)  of  spontaneous  preterm  birth,  such  as  infection  in  the  lower  and 
upper  reproductive  tract,  and  also  in  the  continued  funding  of  carefully  designed  trials  of  new 
practices  that  have  strong  theoretical  potential  to  reduce  the  rate  of  low  birthweight  and 
prematurity.  Of  equal  importance  are  studies  that  aim  to  more  effectively  or  extensively  utilize 
practices  that  have  been  proven  effective,  such  as  improving  the  use  of  antenatal  corticosteroids 
in  preterm  delivery,  and  disseminating  recommendations  regarding  the  most  effective  screening 
and  treatment  strategies  for  maternal  group  B  streptococcal  infection. 

In  addition,  until  we  have  more  effective  strategies  to  prevent  both  preterm  and  term  low 
birthweight,  it  is  critical  that  we  continue  to  ensure  that  those  low  birthweight  infants  who  are 
bom  survive  free  of  major  long-term  disability  to  the  greatest  degree  possible.  This  includes 
assuring  that  premature  newborns  are  bom  in  perinatal  centers  with  level  III  designated  NICUs. 
It  also  includes  gaining  a  better  understanding  about  how  low  birthweight  infants  do  as  they 
grow  and  develop.  To  date,  most  evidence  suggests  that  very  low  birthweight  infants  are  more  at 
risk  for  long-term  neurological  and  developmental  problems;  therefore,  using  longitudinal  data- 
bases that  include  maternal  and  pregnancy-related  characteristics  linked  to  infant  outcomes  and 
child  development  measures  will  allow  us  to  better  understand  the  determinants  of  these  poorer 
long-term  outcomes  (and  will  also  help  in  the  effort  to  develop  better  early  intervention  programs 
after  birth).  Through  the  work  of  the  LBW  PORT,  investigators  plan  to  continue  preliminary 
work  in  this  area. 

Much  of  the  PORT's  research  has  stimulated  additional  research  and  posed  further 
questions  about  the  causes  of  prematurity  and  low  birthweight.  The  practice  evaluations  and 
secondary  data  analyses  conducted  under  the  PORT's  program  of  research  have  reaffirmed  many 
of  the  investigators  original  hypotheses  about  the  lack  of  effectiveness  of  most  interventions  used 
in  practice  today  with  respect  to  the  prevention  of  low  birthweight,  further  convincing  us  that 
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there  is  a  need  for  better  understanding  of  the  determinants  of  preterm  birth  in  all  ethnicities,  but 
especially  in  African  American  women. 

To  this  end,  the  Principal  Investigator  and  others  will  continue  the  course  of  research 
developed  during  this  PORT  in  the  areas  of  infection  and  preterm,  the  development  of  better 
makers/predictors  of  preterm  birth,  and  the  development  of  more  targeted,  and  therefore  more 
effective,  interventions  based  on  our  improved  understanding  of  the  various  risk  factors  for  low 
birthweight  and  causes  of  preterm  birth. 
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in.       FINAL  REPORT 

A.         Overview  of  Project  Goals  and  Methods 

As  stated  in  the  original  technical  proposal  to  AHCPR,  the  LBW  PORT'S  overall  goals 
are:  (1)  to  advance  the  scientific  knowledge  base  about  variations  in  and  effectiveness  of 
obstetrical  practices  and  other  interventions  aimed  at  the  prevention  of  low  birthweight  and  its 
negative  sequelae;  and  (2)  to  develop  effective  strategies  for  disseminating  findings  to  health  care 
practitioners  and  other  components  of  the  health  care  system,  women,  their  families,  their  social 
networks,  and  the  community.  African  American  women  and  other  high-risk  populations  were 
identified  as  being  of  primary  concern  because  they  have  higher  rates  of  low  birthweight  babies 
and  appear  to  be  significantly  more  vulnerable  to  the  problems  associated  with  low  birthweight. 
Research  Objectives 

To  accomplish  these  goals,  the  LBW  PORT  identified  six  major  objectives  for  guiding  its 
research: 

1 .  To  further  explore  the  determinants  of  low  birthweight  and  its  sequelae. 

2.  To  measure  the  overall  effectiveness  of  strategies  that  aim  to  prevent  low  birthweight 
and  its  sequelae  as  well  as  their  effectiveness  in  different  subgroups. 

3.  To  identify  variations  in  these  practices  when  possible. 

4.  To  explore  the  causes  of  these  practice  variations  through  the  use  of  secondar}^  data 
sets. 

5.  To  disseminate  research  findings  and  recommendations  to  practitioners  and  other 
key  groups  in  the  health  care  communit>'  (e.g.,  policymakers  and  the  general  public 
[where  appropriate]). 

6.  To  implement  a  large-scale,  targeted  dissemination  effort  and  evaluate  its  impact. 
These  objectives  formed  the  basis  for  the  research  strategy  as  presented  in  the  following 

diagram  from  the  Technical  Proposal  (see  Figure  1). 
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Figure  1 

Conceptual  Approach 

From  the  beginning,  the  muhidiscipHnary  team  of  investigators  and  practitioners  at  the 
University  of  Alabama  at  Birmingham  (UAB)  and  the  Albert  Einstein  College  of  Medicine 
(AECOM)  conceptualized  this  PORT  to  focus  on  the  multiple  etiologies  of  preterm  delivery 
(PTD)  and  intrauterine  growth  retardation  (lUGR).  The  central  premise  was  that  low  birthweight 
births  are  attributable  to  a  complex  interplay  among  intergenerational,  biological,  and  behavioral 
influences  and  that  successful  prevention  of  low  birthweight  and  its  negative  sequelae  demands 
an  interdisciplinary  approach  that  simultaneously  considers  the  health  care  delivery  system  and 
the  social,  psychological,  and  cultural  forces  that  affect  the  lives  of  women  during  their 
childbearing  years. 

The  team  proposed  to  look  at  the  relationship  of  diverse  obstetrical  practices  to  pregnancy 
outcomes,  including  the  long-term  sequelae  of  low  birthweight,  especially  very  low  birthweight. 
This  focus  included  the  evaluation  of  practices  that  exceed  the  purview  of  traditional  obstetrics 
such  as  individual  and  systems-level  factors  affecting  health  care  utilization  and  differential 
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pregnancy  outcomes,  especially  for  minority  and  underserved  populations. 
Research  Team 

The  LBW  PORT  research  team  was  organized  by  the  Executive  Committee,  which 
consisted  of  the  Principal  Investigator  and  the  chairs  of  the  two  technical  cores  that  were 
structured  to  focus  on  data  analysis  and  dissemination  issues.  The  Executive  Committee  and 
other  lead  investigators  involved  in  the  original  conceptualization  of  the  PORT  made  up  the 
internal  Steering  Committee.  In  addition  to  the  internal  team  of  experts  involved,  the  PORT 
assembled  a  National  Advisory  Panel  to  help  guide  the  research  and  provide  expert  consultation 
and  knowledge  resources.  The  National  Advisory  Panel  was  diverse  enough  to  represent  the 
various  disciplines  and  research  interests  of  the  LBW  PORT's  multi-disciplinary  team. 

Scientific  and  clinical  disciplines  represented  on  the  team  were: 

■  General  obstetrics  and  maternal-fetal  medicine. 

■  Perinatal  epidemiology. 

■  General  pediatrics  and  neonatology. 

■  Developmental  psychology. 

■  Anthropology. 

■  Health  behavior  and  behavioral  medicine. 

■  Dissemination  and  evaluation  research. 

■  Health  economics  and  health  services  research. 

■  Biostatistics. 

Members  of  the  LBW  PORT  investigative  team,  collaborating  institutions  and 
investigators,  and  the  members  of  the  National  Advisory  Panel  are  listed  in  Appendix  A. 
Methodologies 

To  evaluate  such  a  large  and  diverse  number  of  obstetric  and  other  health  systems' 
practices  and  to  further  explore  the  determinants  of  low  birthweight,  the  LBW  PORT  utilized  the 
following  research  methodologies: 

■  Literature  review  and  synthesis  to  determine  the  existing  evidence  for  efficacy.  jc 

■  Secondary  analysis  of  large  clinical  and  population-based  data  sets  to  explore  practice  ~ 
variation,  risk  factors,  and  outcomes. 
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■  Qualitative  research  utilizing  focus  group  and  key  informant  interview  techniques  to 
examine  physician  opinion  and  perception  of  practice. 

■  Secondary  analysis  of  physician  survey  data  to  explore  physician  perception  about 
practices  and  variation  in  opinion. 

■  Decision-analytic  and  cost-effectiveness  modeling  techniques  to  determine  best 
evidence  practices  for  various  screening  and  treatment  strategies. 

■  Randomized  controlled  intervention  trials. 

■  Multi-level  statistical  modeling  to  evaluate  the  impact  of  a  large-scale  dissemination 
study. 

To  begin  addressing  the  research  objectives,  the  LBW  PORT  organized  the  research  team 
into  study  panels  (resource  panels)  charged  with  focusing  on  practices  considered  to  fall  into  four 
major  areas:  (1)  Medical/Obstetrical  Practices,  (2)  Behavioral  Risk  Factors  and  Interventions, 
(3)  Provider/Health  Systems-Level  Influences,  and  (4)  Pcdiatric/Developmental  Outcomes  and 
Interventions.  The  practices  studied  are  listed  in  Table  1 .  Also,  as  an  overarching  consideration, 
the  panels  were  challenged  to  address  the  influence  of  biological,  contextual,  and  sociocutural 
issues  associated  with  minority  women's  responses  to  pregnancy-related  interventions  whenever 
relevant  or  possible.  Each  study  panel  was  chaired  by  a  member  of  the  PORT'S  Steering 
Committee,  all  of  whom  were  involved  in  conceptualizing  the  LBW  PORT  proposal,  and  they 
are  all  considered  experts  in  their  respective  fields. 
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Prioritizing  Practice  Reviews  and  Analyses 

In  the  Technical  Proposal,  the  LBW  PORT  identified  an  extensive  list  of  practices  that 
would  be  considered  for  evaluation  for  effectiveness  in  reducing  the  rates  of  lUGR, 
prematurity,  and  associated  sequelae.  Hypotheses  were  presented  for  each  of  the  practices  or 
groups  of  practices. 

Because  of  the  magnitude  of  effort  required  to  address  every  practice  and  intervention 
listed  in  the  LBW  PORT'S  Technical  Proposal,  the  Steering  Committee  constructed  a  set  of 
questions  which  would  guide  each  panel's  prioritizing  process.  This  process  was  presented  to 
AHCPR  and  subsequently  presented  to  the  LBW  PORT'S  Advisory  Panel. 

In  general,  this  process  incorporated  the  following  questions: 

1)  Has  there  been  a  sufficient  presentation  or  synthesis  of  the  evidence  in 
the  literature? 

2)  If  so,  is  the  best  evidence  sufficient  to  answer  questions  about 
effectiveness  overall  and  then  in  minority  populations? 

3)  Is  there  a  sufficient  synthesis?  If  not,  try  to  determine  if  there  is 
sufficient  quality  of  data  presented  in  the  literature  and  determine  the 
best  method  for  using  this  data  to  better  determine  evidence  of 
effectiveness.   Can  a  meta-analysis  or  integrated  literature  review  be 
performed? 

4)  If  not,  is  there  a  data  set  available  to  supplement  the  literature  for 
secondary  analysis? 

5)  If  effectiveness  is  suggested,  does  practice  variation  need  to  be  smdied? 

6)  Is  the  evidence  on  efficacy  or  effectiveness  and  practice  variation  strong 
enough?  Is  a  decision-analysis  appropriate? 

7)  Do  the  findings  regarding  effectiveness  of  or  variation  in  a  practice  need 
to  be  disseminated?  Are  they  strong  enough? 

This  LBW  PORT'S  internal  prioritzing  process  included  presenting  findings  to  the 
LBW  PORT'S  Steering  Committee,  Advisory  Panel,  and  AHCPR  on  the  practices  that  had 
been  selected  as  important  for  either  dissemination  or  further  study  by  this  PORT. 
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The  original  conceptualization  of  this  PORT  built  heavily  on  the  earlier  work  and 
contributions  of  the  principal  investigators  and  colleagues,  many  of  whom  participated  on  the 
National  Advisory  Panel.  Prior  to  the  PORT'S  beginning  in  late  1992,  much  groundwork  had 
been  laid  by  the  principal  investigators  and  advisor  panel  members  involved.  Also,  the  PORT 
had  the  advantage  of  preceding  contributions  made  by  Michael  S.  Krammer's  work  on 
synthesizing  the  literature  and  data  on  the  determinants  of  low  birthweight  (Krammer,  1987). 

In  addition  to  this  advantage,  the  field  of  obstetrics  has  access  to  a  massive  literature 
synthesis  conducted  by  Ian  Chalmers  and  colleagues  (Oxford,  England)  on  randomized  trials 
for  a  large  number  of  practices  published  in  a  two-volume  book  entitled  Effective  Care  in 
Pregnancy  and  Childbirth.  Also,  this  synthesis  is  periodically  updated  via  a  database  of 
perinatal  trials  and  evidence.  Although  this  literature  synthesis  and  database  is  an  enormous 
resource,  it  deals  almost  exclusively  with  data  from  randomized  trials  and  does  not  address  the 
issues  of  effectiveness  of  practices  as  applied  to  certain  populations  (by  different  types  of 
providers  and  in  different  care  settings).  It  also  does  not  attempt  to  review  the  determinants  of 
low  birthweight  in  different  ethnic  groups  of  women. 

Although  the  Oxford  Pregnancy  and  Childbirth  Database  was  initially  consulted  as  a 
starting  point,  there  was,  more  often  than  not,  a  need  to  review  other  literature  and  conduct 
secondary  data  analyses  to  model  questions  pertaining  to  effectiveness  or  associations  and  risk 
factors  related  to  low  birthweight  in  various  populations. 

While  there  are  certainly  pitfalls  inherent  in  casting  such  a  wide  net  as  did  this  PORT, 
we  believe  that  the  body  of  work  produced  by  the  team  (including  the  recommendations  for  a 
targeted  dissemination  around  corticosteroids  for  preterm  delivery,  as  well  as  other 
recommendations)  shows  that  our  process  was  highly  productive. 
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B.        Findings  and  Accomplishments 

The  following  sections  of  the  Final  Report  describe  the  LBW  PORT'S  primary  findings 
regarding  the  Antenatal  Corticosteroid  Dissemination  Study,  the  Prenatal  Intervention  Trial 
(Mother  and  Family  Specialty  Center),  and  summarize  the  many  ongoing  PORT  research  and 
dissemination  activities  with  respect  to  secondary  data  analyses,  decision-analytic  modeling, 
and  reviewed  practices. 

B.l.     Antenatal  Corticosteroid  Dissemination  Study 

LBW  PORT  Objective  6:  To  implement  and  evaluate  a  large-scale  targeted  dissemination 
study. 

After  a  year  of  evaluating  practices  aimed  at  the  prevention  of  low  birthweight  and  its 
major  sequelae,  the  LBW  PORT  determined  that  improving  obstetricians'  use  of  antenatal 
corticosteroid  therapy  in  preterm  delivery  would  be  an  excellent  focus  for  a  large-scale 
dissemination  study.  Antenatal  corticosteroid  therapy  met  the  LBW  PORT'S  criteria  for 
selection  of  an  obstetrical  practice  important  for  large-scale  dissemination: 

1)  There  is  sufficient  evidence  that  corticosteroids  given  to  the  mother  within  a 
specified  period  of  time  prior  to  preterm  delivery  significantly  reduces  the  rates  of 
neonatal  mortality  and  many  of  the  major  morbidities  associated  with  preterm  birth. 

2)  There  was  considerable  variation  among  obstetricians  in  their  use  of  this  therapy  and 
opinion  about  its  effectiveness  overall  and  in  certain  clinical  conditions. 

Background 

Appropriate  use  of  corticosteroids  in  preterm  labor  is  one  of  the  most  effective 
strategies  available  for  the  prevention  of  mortality  and  disability  in  preterm  infants.  Evidence 
from  randomized  controlled  trials  dating  back  to  1972  showed  that  the  use  of  corticosteroids  in 
preterm  delivery  for  fetal  maturation  was  effective  in  reducing  infant  mortality  by  30%  and 
neonatal  respiratory  distress  by  50  percent.  Despite  the  evidence,  however,  this  therapy  was 
highly  underutilized  until  recently.   To  address  these  issues,  on  February  28-March  1,  1994, 
the  National  Institutes  of  Health  convened  a  Consensus  Development  Conference  on  the 
"Effect  of  Antenatal  Corticosteroid  Therapy  for  Fetal  Maturation  on  Perinatal  Outcomes."  The 
LBW  PORT'S  Principal  Investigator  and  Co-Principal  Investigator  were  members  of  the 
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Consensus  Panel  that  reviewed  the  evidence  for  this  conference  and  formulated  a  consensus 
statement  based  on  this  evidence.  In  addition,  several  other  LBW  PORT  investigators 
presented  original  research  findings  to  the  conference.  Specifically,  evidence  reviewed  by  the 
LBW  PORT  and  presented  to  the  NIH  Consensus  Conference  suggested  that  the  appropriate 
administration  of  antenatal  corticosteroids  also  significantly  reduced  the  rate  of  severe 
intraventricular  hemorrhage  (IVH)  in  the  very  preterm  baby  (24-28  weeks  GA),  a  major  cause 
of  disability,  retardation,  and  death. 

Despite  the  strength  of  the  evidence  for  effectiveness  of  corticosteroids  therapy,  review 
of  existing  data  sets  suggested  there  was  considerable  variation  in  the  use  of  antenatal 
corticosteroid  therapy  among  obstetricians  in  the  major  perinatal  centers  across  the  country. 
Since  previous  consensus  conferences  had  not  been  shown  to  be  very  effective  in  influencing 
physician  practice,  adoption,  behavior,  or  opinion,  the  LBW  PORT  in  consultation  with 
AHCPR  and  our  National  Advisory  Panel,  and  in  collaboration  with  the  NIH  Consensus 
Conference  sponsor,  decided  to  implement  a  randomized  controlled  trial  of  an  active 
dissemination  strategy  focused  on  the  NIH  Consensus  Panel's  recommendations  to  improve  the 
use  of  corticosteroids  in  preterm  birth. 
Pre-Dissemination  Analysis  of  Variation  in  Practice  and  Opinion 

To  better  understand  the  reasons  for  the  variation  in  obstetricians'  use  of  corticosteroids 
and  to  inform  the  design  of  the  dissemination  intervention  strategy,  the  LBW  PORT  undertook 
a  series  of  key  informant  interviews  and  focus  groups  with  obstetricians  around  the  country. 
We  also  conducted  a  secondary  data  analysis  of  data  from  eight  multicenter  databases.  Data 
gathered  through  these  two  methods  were  presented  to  the  Consensus  Conference  and  were 
influential  in  the  crafting  of  the  Consensus  Statement  message.  The  findings  from  these 
analyses  were  also  published  with  the  other  Consensus  Conference  presentations  and  findings 
in  a  supplement  of  the  American  Journal  of  Obstetrics  and  Gynecology  (July  1995;  vol.  173, 
no.l). 

Data  from  the  secondary  data  analysis  looked  at  the  determinants  of  use  by  pregnancy 
and  infant  characteristics  (i.e.,  birth  weight,  sex  of  infant,  gestational  age  at  birth,  multiple 
births)  and  also  by  context  of  delivery  (i.e.,  delivery  at  perinatal  center,  cesarean  delivery,  use 
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of  labor-inhibiting  drugs,  maternal  race,  and  prenatal  care  status).  This  analysis  showed  that 
although  there  was  considerable  variation  in  overall  use  between  the  centers  in  the  late  1980s 
(13.9  percent  to  34.0  percent),  there  were  certain  consistencies  in  the  patterns  of  use.  For 
example,  the  therapy  was  used  much  less  frequently  in  very  preterm  births  (gestational  age  less 
then  28  weeks),  and  much  more  frequently  when  cesarean  section  was  performed  or  labor- 
inhibiting  drugs  were  used.  These  tendencies  suggested  that  greater  certainty  of  the  timing  and 
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inevitability  of  the  delivery  encouraged  use. 

The  primary  data  gathered  from  the  key  informant  interviews  and  focus  groups  were 

obtained  to  help  us  better  understand  the  obstetrician-level  opinions  about  antenatal 

corticosteroid  therapy  and  the  possible  reasons  for  its  underutilization.  The  findings  from  our 

exploratory  analysis  suggested  that  obstetricians  as  a  group  may  share  certain  beliefs  and 
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practices  that  delay  or  interfere  with  the  appropriate  use  of  corticosteroids.     Some  of  these 

beliefs  and  practices  (i.e.,  reasons  for  under  use)  follow: 

■  Obstetricians  perceive  the  benefits  of  corticosteroids  as  lower  than  they  actually  are. 
For  example,  obstetricians  were  not  convinced  that  corticosteroids  improve 
outcomes  in  the  very  preterm  infants  (or,  in  cases  of  worsening  pregnancy-induced 
hypertension  [preeclampsia]).   These  beliefs  were  based  on  earlier  controversial 
findings  published  in  the  literature. 

■  Obstetricians  are  often  more  concerned  about  risks  than  their  own  experience  or  the 
data  would  warrant.  For  example,  because  steroids  can  mask  underlying  infection 
and  based  on  rare  events  such  as  maternal  death  from  infection  or  neonatal  sepsis, 
obstetricians  believed  that  giving  women  with  premature  ruptured  membranes 
corticosteroids  would  place  them  and  their  newborns  at  higher  risk  of  sepsis,  even 
though  the  empirical  data  did  not  support  this  fear. 

■  Some  obstetrical  preterm  labor  management  strategies  may  delay  optimal  steroid 
administration.  For  example,  the  followmg  were  the  most  common  reasons 
obstetricians  gave  for  delaying  administration  of  corticosteroids:  the 

use  of  tocolytics  (a  drug  given  to  try  to  inhibit  or  stop  preterm  labor);  an  arbitrary 
period  of  observation  (ranging  from  12-48  hours)  prior  to  steroid  administration, 
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with  or  without  the  use  of  tocolytics;  and,  the  practice  of  testing  for  infection  or  lung 

maturity  prior  to  steroid  use. 
Based  on  these  three  paradigms  and  our  knowledge  of  the  dissemination  and 
intervention  literature,  the  LBW  PORT  decided  that  an  active  multi-pronged  strategy  would  be 
optimal  for  disseminating  the  NIH  Consensus  Statement  recommendations,  and  that  the 
message  should  be  clearly  and  simply  crafted  to  include  the  following  points: 

■  There  are  clear  indications  for  use.  Basically,  all  women  at  risk  for  preterm  delivery 
between  24  and  34  weeks'  gestation  are  candidates  for  corticosteroid  therapy. 

■  There  are  few  contraindications. 

■  The  benefits  of  corticosteroids  for  improving  preterm  birth  outcomes  far  outweigh 
the  risk  of  infection. 

■  Give  steroids  in  a  more  timely  fashion. 
Study  Design  and  Methods 

The  study  was  designed  as  a  multi-site  randomized  controlled  trial  to  test  the 
effectiveness  of  a  low-cost,  targeted  dissemination  intervention  aimed  at  improving  the 
appropriate  use  of  antenatal  corticosteroids  for  preterm  delivery.  The  hospital  was  the  unit  of 
assignment.  Because  one  of  the  conditions  of  hospital  participation  was  that  individual 
physicians  not  be  studied,  patients  (or  deliveries  in  this  case)  served  as  the  proxy  for  physician 
behavior. 
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Twenty-seven  hospitals  (perinatal  centers  with  large  numbers  of  preterm  births)  from 
across  the  country  were  recruited  through  the  LBW  PORT'S  collaborations  with  the  National 
Perinatal  Information  Center's  (NPIC)  Perinatal  Center  Network  (contributing  19  study  sites) 
and  the  Albert  Einstein  College  of  Medicine's  (AECOM)  network  of  affiliate  hospitals 
(contributing  8  sites).  Hospitals  were  randomly  assigned  to  treatment  condition  involving 
"active"  dissemination  or  "usual"  dissemination  of  the  NIH  recommendations.  The  time  period 
for  the  study  involved  the  12-month  period  prior  to  the  release  of  the  NIH  Consensus 
Statement,  referred  to  as  the  "Baseline  Year"  (March  1993 -February  1994),  and  the  12-month 
period  after  national  release  of  the  Consensus  Statement  during  which  the  intervention  took 
place,  referred  to  as  the  "Post-Consensus  Conference  Year"  (April  1995 -July  1996).  Due  to  the 
nature  of  the  interventions,  implementation  had  to  be  staggered  over  the  13  treatment  hospitals 
from  April  1995 -July  1995;  therefore,  the  intervention  year-end  dates  were  staggered  as  well. 
This  design  allowed  the  LBW  PORT  to  compare  the  change  in  use  of  this  therapy  under  two 
conditions:   (1)  usual  dissemination  of  the  NIH  Consensus  Statement,  and  (2)  active 
dissemination,  LBW  PORT'S  year-long  education  and  feedback  intervention. 
NIH  (Usual)  Dissemination 

■  Large  national  mailing  of  NIH  Consensus  Statement  brochures  to 
obstetricians  and  health  care  providers. 

■  Publication  of  the  Statement  in  two  leading  journals:  JAMA  and  the 
American  Journal  of  Obstetrics  and  Gynecology. 

■  Endorsement  of  recommendations  by  the  American  College  of 
Obstetricians  and  Gynecologists  via  a  separately  disseminated  Opinion 
Statement.  This  endorsement,  however,  did  not  agree  with  the 
recommendations  on  use  in  cases  of  premature  rupture  of  membranes. 

LBW  PORT  (Active)  Dissemination 

■  On-site  facilitation  by  an  Obstetrician  Opinion  Leader  and  a  Nurse 
Coordinator. 

■  Grand  Rounds  emphasizing  the  beneficial  effects  of  corticosteroids 
given  by  a  national  expert  involved  in  the  Consensus  Panel. 
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■  Chart  reminder  system  combining  a  chart  insert  which  summarized  and 
reinforced  the  NIH  recommendations  and  a  brightly  colored  sticker 
prompting  timely  administration  of  corticosteroids. 

■  Group  consensus  building  through  small  group  discussion  of  case 
scenarios. 

■  Feedback  of  treatment  group  hospital-level  monitoring  and  tracking  data 
on  use  of  steroids  and  compliance  with  the  reminder  system. 

The  overall  message  of  the  active  dissemination  was  simple,  emphasizing  the  benefits  of 
corticosteroids  and  the  basic  recommendations  for  use.  This  is  perhaps  best  illustrated  by  the 
chart  insert  developed  for  the  chart  reminder  system  (see  Figure  2). 

The  main  outcome  measure 
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Figure  2.   Chart  insert  developed  by  the  Low 
Birthweight  PORT. 


for  the  evaluation  of  the  effect  of 
the  dissemination  intervention 
strategy  was  the  change  in 
administration  of  corticosteroids  in 
preterm  deliveries  between  24.0  and 
34.6  weeks'  gestation.  Data 
collection  for  the  main  outcome 
variable  was  from  the  maternal 
medical  record.  With  respect  to  the 
main  outcome  measure,  the  data 
collection  was  designed  to  answer 
three  main  research  questions: 


Will  use  of  corticosteroid  therapy  increase  after  the  NIH  Consensus  Conference? 
Will  a  low-cost,  active  dissemination  effort  increase  use  of  the  therapy  over  and 
above  the  Consensus  Conference  increase? 

How  will  the  dissemination  affect  use  of  the  therapy  with  respect  to  certain 
patient/delivery  characteristics? 
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In  addition  to  the  main  outcome  measures,  overall  evaluation  of  the  dissemination  effort 
involved  the  collection  of  implementation  monitoring  and  tracking  data,  as  well  as  certain 
organizational  and  environmental  data  for  the  purpose  of  understanding  the  issues  that  may 
impact  dissemination  at  the  individual  hospital  level.  The  strategies  for  collecting  this  data 
included: 

■  Site  visits  and  structured  interviews  with  opinion  leaders  (key  informants). 

■  Pre-test/post-test  for  evaluation  of  Grand  Rounds. 

■  Information  on  attendance  at  Grand  Rounds. 

■  Standardized  data  entry  logs  for  ongoing  collection  of  monitoring  and  tracking 
data. 

■  Information  on  attendance,  comments,  and  consensus  level  from  case  scenario 
group  discussions. 

■  Interim  and  final  narrative  reports  from  nurse  coordinators. 
Sampling  Strategy  and  Clinical  Data  Abstraction 

Eligible  cases  for  chart  abstraction  at  each  of  the  27  study  sites  included  all  women  who 
delivered  preterm  between  24.0  and  34.6  weeks'  gestation.  The  original  goal  was  to  obtain  an 
equal  sample  of  150  eligible  deliveries  per  hospital.  However,  due  to  census  differences 
between  hospitals  and  between  study  years,  the  sampling  strategy  had  to  vary.  In  order  to 
obtain  an  average  of  150  cases  per  hospital,  the  LBW  PORT  determined  it  would  be  necessary 
to  over  sample  the  larger  hospitals  up  to  162  cases.  The  team  also  determined  that  it  would  be 
necessary  to  over  sample  the  larger  hospitals  for  the  very  preterm  deliveries  (i.e.,  24-28 
weeks'  gestation);  a  gestational  age  group  that  previously  received  fewer  corticosteroids  and  in 
which  the  majority  of  cases  of  preterm  premature  rupture  of  membranes  (PROM)  would  be 
expected.  (As  previously  noted,  PROM  was  found  to  be  of  considerable  concern  to 
obstetricians  with  respect  to  the  increased  risk  of  maternal  and  neonatal  infection.  However, 
the  empirical  data  did  not  support  this  level  of  concern.)  Because  the  number  of  very  preterm 
deliveries  is  very  small  for  any  given  hospital,  over  sampling  these  smaller  babies  would  allow 
for  a  more  sensitive  measure  of  the  effects  of  active  dissemination. 

The  deliveries  were  sampled  as  follows:   (1)  in  hospitals  with  fewer  than  150 
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deliveries,  we  sampled  the  universe  of  deliveries  between  24  and  34  weeks;  (2)  in  hospitals 
with  150  or  more,  we  sampled  all  24-28  weekers  and  then  took  a  random  sample  of  the  29-34 
weekers  up  to  162;  and  (3)  for  two  hospitals  with  large  numbers  of  deliveries  between  24  and 
28  weeks,  it  was  determined  that  all  deliveries  between  24-34  weeks  would  be  randomly 
sampled,  because  over  sampling  the  smaller  babies  would  overwhelm  the  sample  in  these 
institutions. 

Using  these  sampling  strategies,  a  total  of  6,798  eligible  preterm  deliveries  (i.e., 
between  24  and  34  weeks'  gestation)  were  abstracted  from  the  27  study  hospitals,  3,516  in  the 
Pre-Consensus  Conference  (Baseline)  year,  and  3,282  in  the  Post-Consensus  Conference 
(Treatment)  year.  Information  abstracted  from  the  mother's  record  included:   demographic  and 
maternal  data  such  as  mother's  age,  marital  stams,  race,  payer  source,  parity,  site  of  prenatal 
care,  and  number  of  visits  (when  available  from  the  chart);  admission  data  such  as  date  and 
time  of  admission  and  discharge,  and  whether  or  not  the  woman  was  transported  from  another 
institution;  pregnancy-related  admission  information  such  as  the  obstetrician's  best  estimate  of 
gestational  age,  condition  of  cervix  and  membranes,  presence  of  uterine  contractions,  and 
whether  or  not  corticosteroids  were  administered  prior  to  admission  (if  the  patient  was 
transferred);  information  on  in-hospital  use  of  corticosteroids  and  certain  labor-inhibiting 
drugs;  documentation  of  the  presence  of  certain  maternal  complications/conditions  (i.e., 
hypertension/preeclampsia,  chorioamnionitis,  diabetes,  heart  disease,  and  other);  information 
on  the  event  that  precipitated  delivery  (i.e.,  whether  the  delivery  was  categorized  as 
spontaneous  preterm  labor,  PROM  with  or  without  labor,  or  indicated  delivery  due  to  maternal 
or  fetal  complications);  finally,  initial  delivery  outcome  data  (i.e.,  birth  date,  number  of 
babies,  type  of  delivery  [vaginal  or  cesarean  section],  condition  at  delivery,  Apgar  scores,  and 
birthweight). 
Analysis  Strategy 

Due  to  the  nested  design  of  the  smdy,  the  analysis  utilized  multi-level  logistic 
regression  modeling,  a  method  that  is  now  acknowledged  to  be  superior  for  this  type  of  study 
design.  This  method  acknowledges  that  both  the  hospital  and  patient  levels  of  analysis  must  be 
considered  in  order  to  understand  the  physicians'  response  to  the  Consensus  Conference.  A 

40 


two-level  logistic  regression  model  was  designed  to  allow  evaluation  of  the  impact  of  an  active 
dissemination  effort  at  the  hospital  level  on  use  of  corticosteroids,  while  controlling  for:   (1) 
the  effect  of  the  Consensus  Conference,  (2)  the  individual  patient  characteristics  which  we 
hypothesized  would  be  important  with  respect  to  the  determinants  of  use,  and  (3)  the  individual 
hospital's  historical  level  of  corticosteroid  use. 

The  patient-level  variables  considered  in  the  analysis  were:   study  year  (Baseline  versus 
Post-Conference);  corticosteroid  use  (received  versus  not);  gestational  age  24-28  weeks 
compared  with  33-34  weeks;  gestational  age  29-32  weeks  compared  with  33-34  weeks;  and 
diagnosis  of  PROM  as  indication  for  delivery.  Regarding  PROM,  because  there  were  too  few 
cases  of  indicated  preterm  delivery  (i.e.,  delivery  for  maternal  or  fetal  reasons),  the  model 
contrasts  spontaneous  labor  leading  to  delivery  with  PROM  leading  to  delivery  (labor 
following  or  not). 

The  hospital-level  variable  is  treatment  condition  (active  versus  usual  dissemination). 
For  practical  reasons,  a  conservative  model  was  estimated  in  which  the  coefficients  for  the 
main  effects  (patient-level  variables  described  above)  were  allowed  to  vary  randomly  across 
hospitals. 
Findings  From  the  Primary  Analysis 

Findings  regarding  change  in  use  of  corticosteroids.  Figure  3  reflects  the  overall 
change  in  use  from  Baseline  year  to  Post-Consensus  (Treatment)  year  in  the  active 
dissemination  hospitals  (treatment  group)  versus  the  usual  dissemination  hospitals  (control 
group).  While  there  was  an  overwhelming  increase  in  corticosteroid  use  in  both  groups,  there 
was  an  even  greater  increase  in  use  for  the  treatment  group. 
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Figure  3.  Overall  change  in  use  from  Baseline  to  Post-Conference 

Table  2  shows  the  patient-level  results  of  the  analysis  which  reflects  a  33  percent 
increase  (p<  .01)  in  the  treatment  hospitals  over  and  above  the  effect  of  the  NIH  Consensus 
Conference  (control  hospitals).   However,  Table  3  (hospital-level  results)  shows  that  results  of 
the  analysis  of  the  two-level  logistic  regression  model  which  reveals  an  even  greater  effect  of 
the  study  year— an  increase  of  +45  percent  (p  <  .01). 
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As  seen  in  the  two-level  logistic  regression  model  (and  controlling  for  other  variables  in 
the  model),  the  expected  increase  in  the  odds  of  corticosteroids  use  after  the  Consensus 
Conference  (compared  to  Baseline)  is  3.16.  In  usual  dissemination  hospitals,  the  use  of 
corticosteroids  increased  75  percent  from  Baseline  to  Post-Conference  year.  In  active 
dissemination  hospitals,  however,  the  intervention  strategy  gave  a  statistically  significant  boost 
to  the  effect  of  the  Post-Conference  study  year.  The  active  dissemination  increased  the  odds  of 
administering  corticosteroids  during  the  Post-Conference  year  by  a  factor  of  1.63  (p<  .01).  In 
active  dissemination  hospitals,  use  of  corticosteroids  increased  108  percent  from  Baseline  to 
Post-Conference  year— more  than  one-third  as  much  as  in  the  control  hospitals. 

Findings  regarding  patient  (delivery)  characteristics.  We  also  looked  at  changes  in 
use  with  respect  to  the  patient  (delivery)  characteristics  which  we  hypothesized  would  be  likely 
to  reflect  differences  in  practice  from  Pre-Consensus  Conference  Baseline  use  (as  described  by 
our  preliminary  exploratory  analyses  of  opinion  and  practice)  to  Post-Conference  use. 
Gestational  age  (GA)  and  the  presence  of  PROM  were  associated  both  with  Baseline 
corticosteroid  use  and  with  the  Post-Conference  increase.   In  contrast  to  what  we  expected,  in 
both  study  years,  patients  with  lower  GA  (24-28  weeks  and  29-32  weeks)  were  significantly 
more  likely  to  receive  corticosteroids  than  those  with  higher  GA  (33-34  weeks).  Compared  to 
GA  33-34  weeks,  the  Baseline  odds  ratio  was  4.48  for  GA  24-28  weeks,  and  2.95  for  GA  29- 
32  weeks.  In  addition,  the  actual  increase  in  GA  24-28  weeks  from  Baseline  to  Post- 
Conference  year  was  significantly  less  than  for  GA  33-34  weeks.  However,  as  hypothesized, 
patients  with  PROM  were  significantly  less  likely  to  receive  corticosteroids  in  the  Baseline 
year  than  those  without  PROM  (odds  ratio =0.63,  p<  .01),  and  corticosteroid  use  in  PROM 
increased  significantly  from  Baseline  to  Post-Conference  year. 

Findings  regarding  variation  in  treatment  response.  Hospitals  showed  extreme  and 
statistically  significant  variation  in  their  use  of  corticosteroid  therapy  both  before  and  after  the 
Consensus  Conference.  In  addition,  hospitals  varied  radically  in  the  response  to  the 
dissemination  condition.  The  bar  chart  in  Figure  5  shows  this  variation  among  hospitals  by 
treatment  group  and  response  to  the  dissemination  condition  (i.e.,  usual  versus  active). 
Hospitals  are  ranked  within  each  treatment  group  by  their  Baseline  rate  of  corticosteroid  use. 
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As  can  be  seen,  some  hospitals  increased  use  only  minimally  while  others  changed  radically. 
There  were  also  hospitals  that  were  radically  different  from  the  rest  of  the  group  in  high  or  low 
use  at  Baseline  in  both  treatment  and  control  groups. 
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Figure  4.  Variation  among  hospitals  in  percent  use  and  percent  gain 
in  use  Baseline  vs.  Post-Conference:  grouped  by  treatment  condition 
and  ranked  by  baseline  percent  use. 

Conclusions  Regarding  the  Primary  Analysis 

The  year  after  the  NIH  Consensus  Conference  reflected  a  marked  change  toward 
increased  use  of  corticosteroid  therapy.  However,  the  LBW  PORT'S  active  dissemination 
effort  significantly  increased  adoption  of  the  NIH  recommendations  over  and  above  the  effects 
of  the  usual  Consensus  Conference  dissemination.  We  hypothesize  that  this  occurred  not  only 
because  conditions  were  favorable  for  adoption  of  the  NIH  recommendations,  but  also  because 
active  dissemination  was  tailored  to  the  needs  and  concerns  of  the  target  group  of  obstetricians 
at  the  study  hospitals. 
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Discussion 

In  the  12  months  after  the  NIH  Consensus  Conference,  use  of  corticosteroids  increased 
dramatically  across  both  active  and  dissemination  hospitals.  Although  other  influences  may 
have  been  involved,  it  is  very  likely  that  the  Consensus  Conference  recommendations 
encouraged  this  increase.  As  discussed  in  an  earlier  section,  the  Consensus  Conference 
Statement  was  crafted  to  address  obstetricians'  concerns  about  the  risk  of  steroids.  There  was 
also  an  endorsement  by  the  American  College  of  Obstetricians  and  Gynecologists  (ACOG)— a 
major  player  in  setting  national  practice  standards  for  obstetricians— of  all  but  the 
recommendations  for  use  in  PROM.  However,  as  is  suggested  by  the  high  use  in  many 
hospitals  at  Baseline,  it  may  have  been  that  the  conditions  in  general  were  right  for  change. 
The  study  hospitals  were  all  tertiary  regional  care  facilities  and  most  were  affiliated  with 
academic  institutions,  making  them  more  likely  to  be  early  adopters  of  technologies.  Since 
there  was  a  growing  body  of  evidence  and  change  over  time  in  opinions  in  the  academic 
obstetrician  community,  this  may  have  provided  a  highly  favorable  condition  for  the  Consensus 
Conference  message.  Also,  there  were  no  competing  special  interests  or  therapies. 

Regarding  the  lack  of  effect  of  the  active  dissemination  effort  on  the  increase  in  use  for 
cases  of  PROM,  it  is  possible  that  obstetricians  still  find  PROM  to  be  the  test  case  for  a 
philosophy  of  care  concerning  use  of  steroids.  Because  this  was  an  area  where  there  had  been 
considerable  controversy,  the  NIH  recommendations  specifically  addressed  the  concerns  about 
the  increased  risk  of  infection  and  the  previous  findings  that  the  benefits  to  the  fetus  were  less 
in  cases  of  PROM.  The  LBW  PORT'S  educational  intervention  components  highlighted  the 
evidence  in  support  of  use  m  PROM.  The  hospitals  in  our  study  were  using  steroids  in  PROM 
more  than  was  expected  at  Baseline,  and  knowledge  of  the  NIH  dissemination  message  may 
have  further  hastened  a  change  in  this  philosophy,  leaving  little  room  for  any  "active" 
dissemination  effect.  Also,  again,  we  note  that  we  were  dealing  with  early  adopters  with 
respect  to  the  tertiary  and  academic  nature  of  the  institutions  involved  in  the  study.  Therefore, 
although  this  pattern  was  not  predicted  based  on  the  earlier  data  regarding  obstetricians' 
practices  and  opinions,  we  speculate  that  because  the  timing  of  a  PROM  delivery  is  more  under 
the  control  of  the  obstetrician  than  is  a  spontaneous  preterm  labor  delivery,  and  because  the 
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NIH  message  clearly  addressed  the  benefits  over  the  risks  of  this  therapy  in  cases  of  PROM, 
this  was  indeed  an  area  more  conducive  to  change. 

Regarding  the  smaller  effect  of  both  the  Consensus  Conference  and  the  LBW  PORT'S 
active  dissemination  on  use  of  therapy  in  the  lower  gestational  age  deliveries,  again,  our  study 
hospitals  were  using  at  a  higher  rate  than  expected,  almost  50  percent  of  the  time  at  Baseline. 
This  presented  another  situation  where  there  was  a  possible  ceiling  on  the  effect  size  that  could 
be  expected.  This  was  another  area  where  the  earlier  data  suggested  corticosteroids  were  very 
underutilized,  and  for  which  there  had  been  controversy  about  the  benefits  of  therapy; 
however,  it  is  possible  that  the  dramatic  improvements  in  the  survival  rates  and  outcomes  for 
these  very  preterm  infants  had  created  an  environment  in  which  our  tertiary  care  obstetricians 
had  to  resolve  this  controversy  quickly.  They  were  more  aware  of  the  benefits  as  the  result  of 
their  exposure  to  the  neonatal  intensive  care  setting  and  the  team  approach  with  neonatologists 
common  to  this  setting  with  respect  to  managing  preterm  deliveries.  As  mentioned  earlier,  our 
qualitative  research  had  suggested  this  to  be  the  case. 
Implications 

Even  considering  all  of  this,  the  active  dissemination  effort  caused  an  important  change, 
over  and  above  the  influence  of  the  Consensus  Conference  impact.   At  a  minimum,  the 
analysis  demonstrates  that  an  active  dissemination  hastened  adoption  of  the  therapy.  In 
addition,  the  low-cost  nature  of  the  dissemination  suggests  that  this  active  strategy  can  be 
effective  and  is  very  feasible  at  the  local  level.  We  estimated  a  per-hospital  cost  of  less  than 
$10,000  for  this  type  of  intervention.  This  is  a  small  input,  given  the  Consensus  Conference 
estimation  of  a  savings  to  society  of  $3,000  per  neonate  due  to  improved  outcomes  associated 
with  corticosteroid  use.  The  improved  outcome  of  just  four  neonates  would  more  than  pay  for 
the  cost  of  the  intervention.  The  effectiveness,  low  cost,  and  reduced  effort  of  educational 
strategies  such  as  this  one  should  make  them  of  interest  to  those  agencies  and  organizations 
involved  in  the  development  of  national  practice  guidelines.  We  believe  that  the  results  of  this 
study  suggest  that  educational  strategies  that  involve  the  right  messenger  and  which  are 
implemented  when  the  overall  climate  for  change  is  right  can  be  effective  in  hastening  the 
adoption  of  practice  recommendations.  We  also  believe  that  we  have  demonstrated  the 
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usefulness  of  formative  exploratory  research  for  informing  the  dissemination  of  practice 

recommendations. 

Plans  for  Further  Analysis 

Given  the  overall  effectiveness  of  the  dissemination,  there  was  still  significant 
unexplained  variation  that  should  be  explored  further.  The  LBW  PORT  dissemination  team 
plans  to  use  the  multi-level  techniques  employed  in  the  primary  analysis  to  further  model  the 
between  hospital  variation  in  their  treatment  response.  We  will  use  both  qualitative  data 
collected  in  the  field  during  the  intervention,  as  well  as  the  quantitative  data  from  the  maternal 
chart  review  to  address  the  questions  that  developed  as  the  result  of  our  summary  or  hospital 
implementation  data.  We  have  developed  several  working  hypotheses  which  will  form  the  basis 
of  our  continued  analyses.  These  questions  center  around  the  issues  of  organizational 
complexity  and  institutional  culture  as  well  as  certain  Opinion  Leader  characteristic  variables 
that  resulted  from  our  coding  of  Opinion  Leader  key  informant  interviews  and  other  qualitative 
data  collected  from  the  field. 

Additional  analysis  planned  with  respect  to  measuring  the  impact  of  the  dissemination 
involves  the  analysis  of  infant  outcomes  using  the  maternal  chart  data  abstracted  in  the  field 
linked  to  the  NPIC's  infant  hospital  discharge  data  set  and  hospital  discharge  data  provided  by 
the  AECOM  study  hospitals.  By  merging  these  two  data  sources,  we  will  have  data  on  infant 
mortality  and  morbidity  as  well  as  other  outcomes  data  such  as  length  of  stay  and  resource 
use/cost  (NPIC  data  set  only).  We  have  not  been  able  to  complete  these  analyses  prior  to  the 
Final  Report,  due  to  problems  with  the  NPIC  merge  rates.  Because  unique  matches  were  not 
available  via  the  presence  of  the  baby  medical  record  number  in  the  maternal  chart,  the  NPIC 
hospital  babies  had  to  be  linked  through  a  series  of  complex  matching  algorithms.  Analysis  of 
these  data  are  pending  the  success  of  these  merges.  We  are  presently  attempting  to  correct  the 
problems  in  cooperation  with  the  NPIC.  If  the  problems  can  be  corrected,  we  will  complete  the 
infant  outcome  and  cost  analysis  as  proposed.  We  will  also  plan  a  separate  analysis  on  the 
AECOM  infant  discharge  data  as  soon  as  data  entry  can  be  completed. 
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B.2.     Prenatal  Intervention  Trial:   Mother  and  Family  Specialty  Center 

LBW  PORT  Objectives  3  and  4:  To  measure  the  overall  effectiveness  of  the  different  practices 
by  examining  their  association  with  pregnancy  outcomes.  To  develop  clinical  and  care  system 
recommendations  to  reduce  the  prevalence  of  low  birthweight  and  its  negative  sequelae. 
Background 

The  randomized  trial  of  comprehensive  prenatal  services  for  high-risk  women,  the 
Mother  and  Family  Specialty  Center  (MFSC),  represented  a  key  activity  of  the  LBW  PORT. 
With  the  exception  of  emerging  evidence  of  the  role  of  infections  and  nutritional 
supplementation  in  the  prevention  of  preterm  delivery,  the  literauire  reviewed  during  the  first 
year  of  the  PORT,  and  the  secondary  data  sets  explored  by  the  LBW  PORT,  suggested  that 
many  of  the  risk  factors  potentially  amenable  to  intervention  were  associated  with  psychosocial 
and  behavioral  factors.  However,  the  evidence  for  the  effectiveness  of  the  various  interventions 
reported  in  the  literature  was  at  best  marginal. 

Earlier  studies  might  have  been  unsuccessful  in  demonstrating  that  prenatal  care  could 
reduce  low  birthweight  births  for  one  or  more  of  the  following  reasons:   (1)  in  randomized 
trials,  a  large  proportion  of  the  maternity  population  was  at  relatively  low  risk  (e.g.,  selected 
on  the  basis  of  poverty  or  ethnicity  only),  so  that  the  numbers  required  to  reach  statistically 
significant  conclusions  would  have  had  to  be  much  larger  than  those  included;  (2)  prenatal  care 
in  randomized  trials  and  correlational  studies  was  assumed  to  be  of  high  quality,  but  the  actual 
content  and  quality  of  care  that  women  received  were  not  documented;  and  (3)  prenatal  care 
typically  was  measured  only  in  terms  of  frequency  or  general  clinical  aspects  without  regard  to 
whether  the  needs  of  individual  patients  were  adequately  addressed,  and  whether  women  were 
informed  of  how  they  could  reduce  their  risks.  The  studies  that  suggested  positive  benefits  of 
prenatal  care  used  historical  controls  or  non-randomized  comparison  groups  and  thus  were 
likely  to  be  biased  by  self-selection  and  other  factors. 

After  consulting  with  the  LBW  PORT'S  National  Advisory  Panel,  the  Steering 
Committee  decided  to  determine  whether  an  intervention  offering  state-of-the-art  medical  care 
and  a  broad  array  of  educational  and  social  support  activities  could  reduce  low  birthweight 
among  low-income  African  American  pregnant  women  who  had  multiple  risks.  Rather  than  test 
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the  impact  of  individual  components  of  prenatal  care,  this  intervention  aimed  to  test  a  "best 
practices"  package.  (A  detailed  background  justification  for  this  approach  was  provided  to 
AHCPR  in  the  LBW  PORT'S  third  progress  report  submitted  in  April  1994,  and  summarized 
in  a  letter  to  the  project  officer  from  the  Principal  Investigator  [January  1994].   Additional 
background  justification  was  provided  in  the  conceptual  proposal  submitted  to  AHCPR 
[progress  report  5].) 
Study  Design  and  Methods 

To  avoid  the  flaws  in  earlier  studies  of  the  effectiveness  of  prenatal  care,  the 
investigators  designed  a  randomized  controlled  trial  of  women  at  elevated  risk.  They  proposed 
a  sample  of  600  women,  300  in  the  intervention  group,  and  300  in  a  group  that  would  receive 
standard  care  from  the  Jefferson  County  Health  Department  (JCHD)  prenatal  clinics.  The 
conceptual  framework  guiding  the  design  of  the  intervention  package  was  the  result  of  the 
multidisciplinary  collaborative  efforts  within  the  LBW  PORT.  Steering  Committee  members 
Lorraine  Klerman,  DrPH,  and  Sharon  Ramey,  PhD,  were  the  principal  investigators  for  this 
study.  They  were  joined  by  members  of  the  LBW  PORT  with  expertise  in  smoking  cessation 
and  nutritional  interventions.  In  addition,  an  ad  hoc  planning  team  (consisting  of  12 
practitioners  and  researchers  with  diverse  backgrounds  and  expertise  in  all  areas  of  prenatal 
care  delivery  settings,  education,  and  services)  was  involved  in  the  design  of  the  intervention 
project.  These  health  professionals  also  had  extensive  experience  in  serving  high-risk  inner  city 
African  American  women.   The  conceptual  framework  developed  through  this  process 
emphasized  the  interplay  of  biological  and  behavioral  predisposing  factors  and  the  need  for  a 
multi-pronged  intervention  delivered  in  a  culturally  appropriate  setting  and  manner. 

Prenatal  care  in  the  MFSC  was  designed  to  meet  the  many  needs  of  mothers-to-be, 
beyond  just  basic  prenatal  health  care.  Women  received  high-quality  prenatal  care  from  the 
same  obstetrical  nurse  specialist  every  2  weeks  throughout  their  pregnancy.   The  content  of  the 
prenatal  health  care  was  documented  and  extensive  training  and  monitoring  throughout  the 
study  was  provided  to  ensure  that  best  practices  and  up-to-date  information  were  used 
consistently  for  participants.   Pregnant  women  were  informed  about  their  own  individual  risks, 
and  systematic  efforts  were  made  to  promote  positive  health  behavior  (such  as  adequate 
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maternal  nutrition  to  support  weight  gain,  regular  use  of  prenatal  vitamins  with  additional  zinc, 
reduction  or  elimination  of  smoking,  avoidance  of  alcohol  and  other  drugs,  and  preparing  for 
parenthood)  as  well  as  providing  all  needed  health  care  in  a  timely  manner.   In  addition,  an 
educational  and  social  support  group  of  mothers-to-be  met  every  2  weeks  for  40  minutes,  just 
before  or  after  their  regularly  scheduled  prenatal  appointments.   The  group  was  led  by  a 
trained  social  worker  who  presented  special  information  modules  at  each  group  session  along 
with  an  opportunity  for  group  members  to  share  what  was  happening  in  their  lives.  Additional 
forms  of  support  included  assistance  with  transportation,  on-site  child  care,  encouragement  to 
bring  other  family  members  and  friends  to  the  MFSC,  specially  prepared  take-home  videos 
about  aspects  of  pregnancy  and  health  promotion,  on-site  availability  of  social  workers  to  help 
women  with  other  needs  (e.g.,  housing,  WIC,  welfare,  domestic  violence  reduction,  continued 
education,  or  vocational  training).   Table  4  highlights  the  major  differences  between  the  care 
received  by  the  MFSC  group  and  by  the  control  group. 

The  MFSC  study  population  consisted  of  all  Medicaid-eligible  women  who  were  seen 
for  their  initial  prenatal  visit  at  one  of  the  JCDH  prenatal  clinics.  Only  pregnant  women  who 
were  at  least  16  years  of  age  and  who  had  their  first  visit  before  26  weeks  gestation 
(subsequently  changed  to  18  weeks  gestation)  were  potentially  eligible  for  the  study.  Pregnant 
women  meeting  these  criteria  were  screened  using  data  from  the  JCDH  and  University  of 
Alabama  at  Birmingham  (UAB)  collaborative  Automated  Obstetrical  Record  System  (OBAR)— 
in  order  to  determine  which  patients  were  eligible  for  the  study. 

Women  with  a  diagnosis  of  substance  abuse/addiction;  complicating  conditions  such  as  asthma, 
diabetes,  high  blood  pressure,  epilepsy,  sickle-cell  disease,  or  cancer;  or  who  screened  positive 
for  bacterial  vaginosis  and/or  Trichomonas  vaginalis  were  excluded.  To  be  eligible  for  the 
MFSC,  women  had  to  score  10  or  higher  on  a  risk  assessment  scale  developed  by  the  LEW 
PORT  based  on  prior  studies  of  risk  factors  associated  with  low  birthweight  conducted  by 
members  of  the  obstetric  research  team.   A  woman  received  10  points  if  she  had 
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Table  4. 
Differences  Between  the  Mother  and  Family  Specialty  Center  and  Typical  Care  for 
Pregnant  Medicaid  Patients 


UAB  Mother  and  Family  Specialty  Center 

Typical  Care  for  Medicaid  Patients 

1.  Focus  on  risk  reduction:  All  mothers-to-be  informed 
clearly,  individually,  and  repeatedly  about  what  their  risks 
are  and  what  they  can  do  to  lower  them. 

1.  Focus  on  general  maternity  care.  Variable  levels  of 
informing  mothers-to-be  about  individual  risks  and  how  to 
change. 

2.  Specific  programs  related  to  three  major  risk  conditions: 

a)  Smoking  cessation. 

b)  Weight  gain  and  vitamin/mineral  supplementation. 

c)  Psychosocial  stress/isolation. 

2.  No  specific  programs  provided  for  ail  women  to 
maximize  smoking  cessation,  ensure  weight  gain  and  taking 
daily  vitamin/mineral  supplements,  or  enhance  psychosocial 
situation. 

3.  Appointments  and  group  sessions  every  2  weeks 
throughout  pregnancy  (once  per  week  during  last  month). 

3.  Appointments  monthly  until  28  weeks,  bi-monthly  from 
28-36  weeks,  and  weekly  after  36  weeks. 

4.  Regular  "standing"  appointment:  No  need  to  schedule 
each  time. 

4.  Each  appointment  scheduled  at  prior  visit:  If 
appointment  is  missed,  patient  must  contact  clinic  for  re- 
schedule and/or  next  appointment. 

5.  No  waiting  time:  All  patients  are  seen  within  5  minutes 
of  scheduled  session. 

5.  Variable  waiting  time  (average  is  more  than  1  hour). 

6.  Evening  hours  and  weekend  time  slots  available. 

6.  Usually,  only  standard  work-week  hours. 

7.  Individualized  care  with  the  same  health  care 
practitioner. 

7.  Care  with  multiple  practitioners. 

8.  Forty-minute  private  sessions  with  practitioner  (more  if 
special  conditions  warrant). 

8.  Variable  time  (10-40  minutes). 

9.  Health  care  record  given  to  patients  and  updated  (or 
replaced,  if  lost)  at  each  visit  with  key/relevant  information. 

9.  No  health  care  records  given  to  patients. 
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Table  4 
Differences  Between  the  Mother  and  Family 
Pregnant  Medicaid  Patients 


.  (Cont.) 

Specialty  Center  and  Typical  Care  for 


UAB  Mother  and  Family  Specialty  Center 

Typical  Care  for  Medicaid  Patients 

10.   All  women  receive  two  reminders  prior  to  each 
appointment  (one  phone  call,  one  mailed  card). 

10.   Reminders  typically  not  provided. 

1 1 .   Transportation  provided  (via  laxicab  or  bus  vouchers 
paid  by  the  Center)  whenever  needed. 

11.  Some  assistance  with  transportation  provided,  but  not 
available  to  all. 

12.   Child  care  provided  at  Center  (with  planned  activities 
and  snacks). 

12.   No  child  care  available. 

13.   Fathers-to-be,  relatives,  and  friends  encouraged  to 
come  to  the  Center  and  join  in  the  group. 

13.   No  special  outreach  to  fathers-to-be.  relatives,  or 
friends. 

14.   Physical  environment  designed  to  provide  welcoming 
and  positive  messages,  culturally  appropriate  images,  snacks 
and  beverages,  comfortable  seating,  and  easy  directions  to 
labs/special  rooms.  (Setting  conveys  a  celebration  and 

affirmation  of  pregnancy,  families,  and  community.) 

14.   Variable  settings,  many  are  minimal  in  terms  of 
positive  messages,  comfort,  and  cheerfulness. 

15.   Discussion  groups  (40  minutes)  held  as  an  integral  part 
of  each  Center  visit.  Purpose: 

a)  To  strengthen  positive  feelings  about  pregnancy, 
parenthood,  and  self. 

b)  To  increase  social  support  and  contact  with  other 
pregnant,  high-risk  women. 

c)  To  convey  highly  important  information. 

15.   No  systematic  provision  of  groups  or  social  support 
with  other  pregnant  women. 

16.   Information  compiled  and  distributed  to  mothers-to-be 
in  readily  accessible  formats.   This  includes:  Specially 
prepared  information  videos  and  print  materials  related  to 
weight  gain/nutrition,  smoking  cessation  goal  setting,  labor 
and  delivery,  and  the  Specialty  Center.  Additional 
materials  are  compiled  from  many  sources  and  are  available 
in  the  lending  library. 

16.   Some  prmt  mformation  available,  but  often  limited  in 
substance  and  not  targeted  directly  to  the  high-risk 
population  group. 
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a  prior  birth  between  25  and  36.6  weeks;  had  a  prepregnancy  weight  of  50  kilograms  or  less; 
or  did  not  have  her  own  or  a  family  car  available  for  transportation.  Five  points  were  given 
for  a  previous  term  intrauterine  growth-retarded  (lUGR)  infant;  smoking  at  the  time  the 
woman  became  pregnant;  agreeing  with  the  statement,  "There  is  little  that  I  can  do  to  change 
many  of  the  important  things  in  my  life;"  and  a  body  mass  index  (BMI)  of  less  than  19.8. 
Pilot  Implementation  and  Evaluation  Period 

The  formal  MFSC  randomized  trial  began  on  April  24,  1995.  However,  in  November 
1994,  a  pilot  implementation  study  or  formative  evaluation  was  initiated  to  test  the  screening 
and  recruitment  strategy,  flow  of  the  clinic,  and  intervention  strategies.   During  this  pilot 
phase,  50  pregnant  women  were  studied.  Two  4-hour  clinics  were  held  each  week:  an  evening 
clinic  and  a  morning  clinic.  Women  came  every  2  weeks  to  the  same  clinic.  The  decision  to 
provide  women  with  a  choice  between  an  evening  or  morning  clinic  was  based  on  findings 
from  a  previous  survey  regarding  women's  preferences  conducted  by  the  UAB  Department  of 
Obstetrics.  During  this  pilot  period,  staff  met  for  eight  in-service  training  sessions  to  review 
and  modify  protocols  and  to  develop  an  operations  manual.  In  addition,  the  principal 
investigators  held  weekly  staff  meetings  to  review  the  clinic  operations  and  to  conduct 
individualized  case  reviews.  Also,  data  collection  and  evaluation  forms  were  developed  and 
revised  for  the  following  areas: 

1.  Scheduling,  attendance,  and  amount  of  treatment  per  patient. 

2.  Participation  in  group  sessions  and  individual  response  to  each  session. 

3.  Initial  intake  form  including  nutrition,  smoking,  and  psychosocial  history. 

4.  Forms  for  recording  treatment  and  monitoring  of  patient  progress  on  a 
bimonthly  basis. 

5.  Supplemental  information  regarding  patient  problems. 

Ongoing  evaluation  of  the  project  was  iterative  and  process-oriented,  allowing  for 
modification  to  protocols  as  women  provided  feedback  to  staff  and  staff  provided  feedback  to 
investigators.  Changes  to  the  materials  and  forms  were  documented  and  submitted  to  the 
Project  Officer  in  required  progress  reports. 
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Data  Collection  and  Analysis  of  the  MFSC 

Investigators  and  staff  worked  closely  with  the  JCDH  and  with  the  Jefferson  County 
WIC  program  to  maximize  the  use  of  existing  data  forms  by  both  the  treatment  and  control 
groups.   In  addition,  specialized  data  collection  forms  were  developed  for  the  MFSC  by  the  co- 
investigators  with  the  assistance  of  the  research  nurse  manager  and  the  clinical  staff.   These 
forms  included:   the  Screening  Questionnaire  that  contained  the  risk  assessment  score;  special 
forms  for  MFSC  Visits  1,  2,  and  3  that  collected  background  information  on  each  woman, 
allowing  the  nurse  to  tailor  her  counseling  to  the  woman's  needs;  and  a  subsequent  encounter 
form  for  use  at  each  visit  after  the  first.  Other  data  collection  forms  included  a  nursing 
education  checklist,  a  visit  planning  worksheet,  and  a  smoking  cessation  assessment.   These 
data  were  collected  and  entered  as  part  of  each  patients'  prenatal  visit.  These  treatment  data 
were  linked  to  data  collected  and  entered  into  the  previously  described  OBAR  system  for  both 
the  MFSC  and  the  JCDH  control  group.  Clinical  outcomes  data  on  the  course  of  labor  and 
delivery  and  the  status  of  the  newborn  were  abstracted  from  the  mother's  and  baby's  medical 
record  for  both  MFSC  and  JCDH  control  groups  by  trained  research  nurse  abstractors  working 
for  the  UAB  Department  of  Obstetrics  and  Gynecology. 

In  addition,  women  who  were  seen  at  the  MFSC  and  the  JCDH  control  group  women 
who  entered  the  study  after  June  1,  1996,  were  scheduled  for  a  followup  interview 
approximately  6  weeks  after  delivery  to  obtain  data  on  their  perceptions  of  care.  This  data  set 
will  be  important  for  evaluating  women's  understanding  of  their  risk  factors,  as  well  as  for 
exploring  questions  regarding  behavioral  changes  during  pregnancy,  knowledge  about 
childbearing,  and  perceptions  about  the  quality  and  appropriateness  of  the  prenatal  care 
received.  Understanding  the  pregnant  woman's  involvement  in  her  prenatal  care  and  reasons 
contributing  to  behavioral  change  (or  lack  of  change)  is  important  in  evaluating  the  impact  of 
the  treatment  and  its  potential  to  mediate  pregnancy  outcomes. 

The  multiple  data  sets  from  the  LBW  PORT'S  MFSC  will  allow  the  investigators  to 
determine: 

■  The  impact  of  the  MFSC  on  pregnancy  outcomes  (low  birthweight,  preterm  delivery, 
lUGR,  fetal  death,  and  number  of  days  mother  and  infant  spent  in  the  hospital  after 
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delivery). 

■  The  MFSC's  effect  on  intervening  variables  such  as  weight  gain,  taking  vitamins, 
smoking  cessation  or  reduction,  stress  and  depression,  and  frequency  of  prenatal 
appointments. 

■  The  impact  of  the  MFSC  on  the  number  of  emergency  room  visits 
and  hospitalizations  during  pregnancy. 

■  The  characteristics  of  the  women  associated  with  more  or  less 
positive  behavior  changes  and  outcomes  in  the  MFSC  population. 

■  How  women  perceived  the  helpfulness  or  quality  of  their  prenatal  care. 

The  last  MFSC  study  patient  delivered  on  July  12,  1997,  completing  the  randomized 
controlled  trial.   Data  collection  on  deliveries  and  postpartum  interviews  were  completed  in 
August/September  1997.   Data  editing  and  cleaning  for  the  MFSC  was  ongoing  during  the 
study.  Program  staff  have  linked  clinic  and  delivery  data  for  the  MFSC  group  and  merged  the 
MFSC  data  set  with  data  for  the  JCDH  control  group  through  the  OBAR  system.  Postpartum 
interviews  were  conducted  with  228  (76  percent)  of  the  300  women  who  were  targeted. 
Preliminary  Results 

A  total  of  656  women  were  enrolled  in  the  study.  (Note:   Analyses  presented  here  are 
for  live-bom  infants  only  and  are  based  on  a  subset  of  431  women  who  began  prenatal  care 
before  18  weeks'  gestation  and  who  delivered  in  area  hospitals.)  There  were  six  fetal  deaths  in 
the  MFSC  or  "Augmented  Care"  group  (three  before  20  weeks  and  three  at  20  weeks  or  later), 
as  compared  to  four  fetal  deaths  in  the  JCDH  or  "Usual  Care"  group  (three  before  20  weeks 
and  one  at  20  weeks  or  later). 
Primary  Outcomes 

Although  the  percentage  of  infants  bom  preterm  was  slightly  lower  in  the  Augmented 
(MFSC)  than  in  the  Usual  Care  (control)  group  (11.7%  percent  versus  13.5  percent),  the 
difference  was  not  significant.  In  terms  of  gestational  age  and  low  birthweight,  the  two  groups 
did  not  differ  significantly.   Similarly,  rates  of  low  birthweight  in  the  two  groups  did  not  differ 
significantly,  although  there  was  an  excess  of  low  birthweight  males  in  the  Augmented  Care 
group.  Also,  there  were  no  significant  differences  in  prematurity  (<  37  weeks'  gestation)  or 
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lUGR  status  (using  Williams  standard),  except  for  the  excess  of  males  in  the  lUGR  Augmented 
Care  group.   The  1-  and  5-minute  Apgar  scores  were  almost  identical  in  the  two  groups. 

Although  rates  of  cesarean  section  deliveries  were  reduced  in  the  Augmented  Care 
group  (16.0  percent)  compared  to  the  Usual  Care  group  (21.6  percent),  this  was  not 
significant.   Stays  in  the  neonatal  intensive  care  unit  (NICU)  and  congenital  anomalies  also 
were  lower,  but  not  significantly  so  for  those  in  Augmented  Care  versus  Usual  Care. 

Note:   Because  the  randomization  process  did  not  lead  to  completely  comparable  groups 
in  terms  of  maternal  risk  and  child  sex,  multiple  regression  analyses  were  used  to  control  for 
baseline  differences  that  might  have  affected  pregnancy  outcomes.  Even  after  controlling  for 
these  possible  influences,  the  Augmented  Care  group  showed  no  significant  improvements 
related  to  birthweight,  low  birthweight  rates,  lUGR  status,  or  gestational  age.   Further  post 
hoc  analyses  also  considered  the  fact  that  13  of  the  219  Augmented  Care  women  did  not 
actually  receive  care  at  the  JCDH.   Even  when  these  cases  are  deleted  or  are  placed  in  the 
Usual  Care  group,  the  conclusions  remain  unchanged. 
Behavior  Change 

The  study  was  predicated  on  the  belief  that  if  women's  behavior  changed  in  a  positive 
way,  and  frequent  high-quality  prenatal  care  was  provided,  pregnancy  outcomes  would 
improve.   Therefore,  the  investigators  are  examining  the  data  to  determine  whether  targeted 
behavior  change  acmally  occurred  as  a  result  of  the  MFSC's  augmented  prenatal  care. 
Preliminary  findings  are  mostly  positive,  however,  and  most  did  not  reach  statistical 
significance. 

Based  on  self-report  of  women  during  a  postpartum  interview,  smokers  (less  than  25 
percent  of  the  participants  in  MFSC  Augmented  Care)  did  report  smoking  cessation  at  a 
significantly  higher  rate  than  did  those  in  Usual  Care  (53  percent  versus  24  percent, 
respectively).  The  validity  of  this  self-report,  however,  was  not  determined  (e.g.,  biochemical 
affmnation). 

Weight  gain  was  greatest  for  mothers  with  low  BMI  (<  19.8)  compared  to  higher  BMI 
when  enrolled.  Specifically,  those  in  the  Augmented  Care  gained  an  average  of  15  kg 
(SD=6.3)  versus  13.7  kg  (SD  =  6.5)  for  those  in  the  Usual  Care  group,  although  this  was  not  a 
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statistically  significant  difference.  Regarding  taking  prenatal  vitamins  regularly,  there  was  no 
significant  difference  despite  vigorous  intervention  efforts  in  these  areas.  Close  to  one-third  of 
the  women  in  both  groups  did  not  take  vitamins  daily  or  almost  daily.  Rates  of  alcohol, 
cocaine,  and  other  non-prescription  drug  use  were  low  for  both  groups  and  no  reduction  in  use 
appeared  for  either  group.  Again,  these  results  are  based  on  self-report  data. 

Concerning  women's  knowledge  of  their  own  risk  conditions,  41  percent  of  those  in 
Augmented  Care  accurately  identified  their  risk  factors,  compared  to  31  percent  in  the  Usual 
Care  group— again,  not  a  statistically  significant  group  difference.   Somewhat  remarkably, 
however,  women  receiving  the  Augmented  Care  reported  almost  unanimously  (95  percent)  that 
the  care  was  "very  helpful,"  while  79  percent  of  those  receiving  Usual  Care  provided  equally 
high  ratings  (p<  .01).  Further,  those  women  who  previously  received  prenatal  care  elsewhere 
judged  their  current  care  as  decidedly  and  significantly  better  ...  if  they  were  in  the  Augmented 
versus  Usual  Care  group. 
Discussion  and  Implications 

One  of  the  most  often  cited  reasons  for  poor  pregnancy  outcomes  among  very  low 
income  African  American  women  is  that  they  receive  inadequate  prenatal  care  in  terms  of 
quality  and  quantity.   However,  the  previous  scientific  support  for  this  conclusion  was  very 
limited.   This  belief  was  based  largely  on  correlational  relationships— that  is,  women  who 
received  more  frequent,  higher  quality  prenatal  care  tended  to  have  better  pregnancy  outcomes. 
A  number  of  small-scale  trials  of  prenatal  interventions  did  not  show  anticipated  benefits. 

Our  recent  data  indicate  that  despite  the  active  regular  participation  of  all  but  a  few 
women  in  the  multiple  components  of  the  MFSC  Augmented  Care,  low  birthweight  was  not 
significantly  reduced  in  their  infants  compared  to  those  of  controls  who  received  traditional 
prenatal  care  through  the  health  department.   Similarly,  other  pregnancy  outcomes  were  not 
improved,  despite  the  very  high  ratings  of  the  helpfulness  of  prenatal  care  by  participants,  and 
the  fact  that  they  received  significantly  more  frequent  care  (M  =  14.7  visits,  SD  =  3.6)  than  did 
those  in  the  Usual  Care  (M  =  12.6  visits,  SD  =  3.9).   The  MFSC  Augmented  Care  women  also 
participated  actively  in  group  sessions  and  seldom  missed  scheduled  appointments. 

These  findings  are  very  important  for  public  policy.   They  indicate  that  prenatal  care  by 
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itself,  even  when  it  is  of  very  high  quality  and  provided  in  a  culturally  appropriate  and 
individualized  manner,  will  not  be  a  major  factor  in  reducing  rates  of  low  birthweight  among 
children  born  to  African  American  women.   At  the  same  time,  the  findings  support  the 
potential  value  of  prenatal  care  for  helping  low-income,  minority  women  become  more 
knowledgeable  about  their  pregnancies  and  the  future  care  of  their  infants.   Clearly,  a 
supportive  prenatal  center  can  contribute  to  positive  maternal  behavior  change.   This  is 
important  to  know,  particularly  if  it  is  discovered  that  other  biomedical  conditions  that  are 
treatable  are  the  major  reason  for  low  birthweight.   That  is,  a  supportive  prenatal  care  setting 
will  be  essential  to  ensuring  that  high-risk  women  receive  timely  medical  treatment  for 
specifically  delineated  causative  factors  contributing  to  the  disproportionately  high  rates  of  low 
birthweight  among  minority  women. 
Plans  for  Further  Analysis  and  Dissemination 

The  investigators  have  outlined  three  papers  addressing  the  research  questions  of 
interest: 

1.  What  can  comprehensive  high-quality  prenatal  care,  in  combination  with  risk-factor 
targeted  interventions,  accomplish  in  a  population  of  African  American  multi-risk  women  and 
their  children? 

This  paper  would  expand  the  results  provided  in  this  report.  It  would  also  review 
earlier  studies  of  prenatal  care,  as  well  as  the  background,  purpose,  unique  features, 
and  smdy  design  of  this  project. 

2.  Who  does  and  does  not  engage  in  high-risk  behaviors  as  contrasted  with  health-promoting 
behaviors  during  pregnancy? 

This  paper  would  describe  the  characteristics  of  women  who  do  and  do  not  change  their 
risk-related  behaviors.  The  analysis  would  also  assess  whether  or  not  patients' 
awareness  of  their  risk  factors  and  related  poor  pregnancy  outcomes  increased  during 
their  care. 

3.  What  was  the  impact  of  the  MFSC  on  weight  gain,  eating  patterns,  and  other  nutritional 
factors? 

This  paper  would  present  a  detailed  analysis  of  data  collected  on  weight  gain  and 
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nutritional  status  during  pregnancy,  and  discuss  whether  the  nutritional  intervention  was 
associated  with  positive  outcomes. 
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B.3.     Ongoing  Research  Activities  and  Dissemination:   Literature  Reviews,  Secondary 
Data  Analyses,  and  Decision  Analyses 

LBW  PORT  Objectives  1-5:   (1)  To  identify  variations  in  practices  occurring  during  the 
management  of  pregnancy  that  aim  to  prevent  low  birthweight  and  related  sequelae;  (2)  to 
explore  the  causes  of  these  variations;  (3)  to  measure  the  overall  effectiveness  (including  cost 
effectiveness)  of  the  different  practices  and  their  associations  with  pregnancy  outcomes;  (4)  to 
develop  clinical  and  care  system  recommendations  regarding  the  relative  effectiveness  of 
studied  practices;  and  (5)  to  disseminate  research  findings  and  recommendations  in  a  targeted 
manner. 

The  LBW  PORT  applied  the  PORT  process  to  studying  practices  of  interest  with 
respect  to  low  birthweight  and  its  sequelae.  Investigators  have  utilized  the  methodologies  of 
literature  review  and  synthesis,  decision  analytic  and  cost-effectiveness  analysis,  and  the 
exploration  of  existing  data  sets  to  study  practice  variation  and  effectiveness  and  to  further 
define  our  knowledge  of  the  determinants  of  preterm  delivery  and  fetal  growth  restriction.  An 
overview  of  these  ongoing  PORT  research  activities  is  provided  in  the  Table  of  Low 
Birthweight  PORT  Research  Activities  attached  as  Appendix  B.  The  Research  Activities  Table 
provides  an  annotated  listing  of  the  many  practice  reviews,  secondary  analyses,  and  decision 
analyses  that  the  PORT  has  conducted.  These  studies  are  aimed  at  evaluating  the  effectiveness 
of  various  interventions  in  prevention  of  premanjrity  and  fetal  growth  restriction,  better 
defining  risk  factors  associated  with  low  birthweight,  evaluating  predictors  and  markers  of 
preterm  birth,  and  evaluating  various  obstetrical  screening  and  treatment  strategies.  Many  of 
the  studies  are  also  addressing  variation  in  practice  and  cost  of  care  issues.  The  findings  from 
many  of  these  analyses  have  informed  the  PORT'S  Antenatal  Corticosteroid  Dissemination 
Study  and  the  Prenatal  Intervention  Trial . 

The  findings  and  practice  recommendations  from  these  studies  are  being  disseminated 
through  the  usual  routes  via  academic  journals  and  professional  publications  and  conferences. 
Most  studies  have  already  generated  papers  with  practice  recommendations  that  have  been 
published  in  the  major  peer-reviewed  journals.  The  references  to  these  publications, 
manuscripts,  and  peer-reviewed  abstracts  and  presentations  are  listed  in  the  last  column  of  the 
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Annotated  Research  Activities  Table  (Appendix  B),  and  have  been  linked  to  the  LBW  PORT'S 
Cumulative  Bibliography  so  that  the  published  findings  and  recommendations  can  be  accessed. 
A  copy  of  the  complete  cumulative  bibliography  is  attached  as  Appendix  C. 

Major  findings  from  these  research  activities  are  described  in  the  Executive  Summary. 
The  ongoing  practice  reviews  and  secondary  data  analyses  conducted  by  the  LBW  PORT  have 
resulted  in  a  large  number  of  publications  and  practice  recommendations  which  have  been 
disseminated  through  the  major  peer-reviewed  journals  and  at  various  professional  meetings 
across  the  country.  Target  audiences  have  included  obstetricians,  pediatricians,  clinician 
researchers,  public  health  professionals,  health  services  researchers,  and  other  disciplines 
involved  in  practice,  clinical  policy,  and  research  related  to  the  care  and/or  outcomes  of 
pregnant  women  at  risk  of  delivering  preterm/low  birthweight  babies.  Table  6  illustrates  the 
productivity  of  the  LBW  PORT  and  its  program  of  research. 


Table  6 

Ongoing  Dissemination  Activities  and  Contributions: 

LBW  PORT  Findings  in  the  Literature 

•  Publication  of  over  100  peer-reviewed  scientific  articles 
and  reviews  (Including  NEJM,  JAMA,  Nature  Medicine, 

A  JOG,  Ob/Gyn,  Pediatrics,  J  Pediatrics,  A  J  Public 
Health,  JAMWA) 

•  4  prominent  editorials 

•  95  published  research  abstracts 

•  1 1  book  chapters  and  symposia 


In  addition  to  the  publications  and  abstracts  produced  by  the  LBW  PORT,  the  principal 
investigators  have  been  invited  to  present  PORT  findings  to  professional  organizations  across 
the  country  and  internationally.  This  has  included  special  presentations  of  the  LBW  PORT  and 
findings  of  strategies  to  prevent  preterm  birth  and  the  relationship  of  infection  and  preterm 
birth  to  organizations  involved  in  setting  national  research  priorities.  For  example,  LBW 
PORT  principal  investigators  participated  in  four  AHCPR-supported  conferences  in  which  they 
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presented  major  findings  from  PORT  research  activities  (including  preliminary  findings  from 
the  corticosteroid  dissemination  and  prenatal  intervention  studies). 

■  Pharmaceutical  Outcomes  Research  Group  Meeting 

May  22,  1997;  Rockville,  MD 

■  The  Effectiveness  of  Prenatal  Care:   New  Evidence,  New  Paradigms 

June  26-27,  1997;  Boston,  MA 

■  Preterm  Birth:   Etiology,  Mechanisms,  and  Prevention 

October  26-28,  1997;  Charleston,  SC 

■  Outcomes  Research:   Engine  for  Quality  Improvement 

October  30-31,  1997;  Washington,  DC 
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C.        Spinoffs:  Ongoing  Research  and  Implications  for  Future  Research 

As  a  result  of  the  work  begun  under  the  research  program  of  the  LBW  PORT, 
investigators  are  now  involved  in  several  innovative  PORT  spinoff  projects  and  research  trials 
aimed  at  the  prevention  of  preterm  low  birthweight.   These  include: 

■  Smoke-Free  Families  Program  Evaluation  and  Analysis 

Researchers  evaluate  the  impact  of  10  smoking  cessation  projects  conducted  under 
the  Robert  Wood  Johnson  Foundation's  Smoke-Free  Families  Program  which  was 
influenced  by  early  work  conducted  under  the  PORT. 

■  The  Perinatal  Emphasis  Research  Center  (PERC)  Studies 

The  PERC  will  be  studying  approximately  5,000  rural  women  to  determine  the  role 
of  risk  factors  and  underlying  mechanisms  in  preterm  delivery. 

■  The  Association  of  Peridontal  (Dental)  Disease  and  Preterm  Birth 

This  study  will  try  to  establish  a  causal  link  between  certain  peridontal  disease 
processes  and  increased  risk  of  preterm  birth. 

■  The  NIH-Funded  (ROl)  Endometritis  Study 

This  study  was  funded  to  better  determine  the  role  of  upper  genital  tract  infection  in 
spontaneous  preterm  birth  and  includes  a  randomized  controlled  trial  component. 
These  studies  will  continue  to  examine  the  areas  of  research  that  seem  most  promising  with 
respect  to  better  understanding  the  role  of  infection  in  preterm  birth  and  toward  improving  the 
effectiveness  of  smoking  cessation  interventions  in  pregnancy  which  may  prevent  a  portion  of 
low  birthweight  birth  resulting  from  intrauterine  fetal  growth  restriction. 

Additional  areas  of  continued  research  interest  are  described  in  the  following  sections. 
IGP  Five- Year  FoUowup  Data  Set 

The  LBW  PORT  has  access  to  the  Small  for  Gestational  Age  and  Infant  Growth  Project 
(IGP)  5 -year  folio wup  data  set  which  contains  a  wealth  of  information  on  IQ,  developmental 
status,  physical  growth  and  environment  for  approximately  950  low  birthweight  children  bom 
to  women  who  participated  in  the  original  IGP  data  set.  This  important  data  set  will  be  utilized 
to  look  for  associations  between  long-term  outcome  and  certain  maternal  risk  factors  during 
pregnancy  such  as  smoking,  weight  gain,  nutritional  status,  and  intendedness.  This  work  will 
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contribute  to  the  continued  development  of  a  risk  model  that  may  help  us  better  understand  the 
maternal  characteristics  and  risk  factors  that  lead  to  better  or  worse  long-term  outcomes  for 
low  birthweight  babies.  The  followup  study  analysis  will  allow  investigators  to  determine  more 
precisely  the  associations  between  SGA  babies  and  their  long-term  neuro-developmental 
outcomes.  Significant  progress  has  already  been  made  in  this  regard,  and  several  findings  are 
forthcoming  that  focus  on  nutritional  factors  and  smoking  in  association  with  IQ,  size,  and 
certain  neuro-behavioral  outcomes.  One  preliminary  analysis  has  already  been  published  by  the 

PORT  from  this  data  set  looking  at  the  relationship  of  being  small  for  gestational  age  or 

49 
preterm  on  intelligence  at  age  5  in  a  subset  of  546  African  American  children.      This  study 

found  a  small  but  significant  decrease  in  the  IQ  for  both  groups  of  high-risk  children  and  an 

increased  risk  of  mental  retardation  for  the  small  for  gestational  age  group.  The  analysis  also 

found  that  higher  maternal  language  skills,  positive  home  environment,  and  preschool 

attendance  were  associated  with  an  improved  mean  IQ. 

Maternal  Magnesium  Sulfate  Administration  and  Improved  Neonatal  Outcomes 

A  proposal  for  a  clinical  trial  to  study  the  protective  effects  of  MgS04  on  the  outcomes 

of  ELBW  babies  (500-1,000  grams)  initiated  by  LBW  PORT  investigators  and  colleagues  from 

the  NICHD-funded  Maternal-Fetal  Medicine  Units  (MFMU)  Network  was  recently  funded. 

The  principal  investigator  on  this  trial,  Dwight  Rouse,  M.D.,  has  been  a  lead  obstetrician 

investigator  on  the  UAB  PORT  Obstetric  Panel.  His  PORT-supported  analysis  looked  at  the 

feasibility  of  a  randomized  clinical  trial  on  MgSO/s  effect  on  cerebral  palsy,  using  mortality 
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and  morbidity  estimates  from  the  literature  to  calculate  sample  size  estimates.       In  addition,  a 

PORT-supported  analysis  by  Hauth  et  al.  provided  confirmatory  data  to  support  recent 

evidence  for  the  association  of  maternal  administration  of  MgS04  with  reduced  risk  of  cerebral 

palsy.  Thus,  this  trial  will  provide  more  definitive  data  about  the  use  of  MgS04  in  the 

prevention  of  cerebral  palsy. 

Genital  Tract  Infections,  Ethnicity,  and  Preterm  Birth 

One  of  the  most  important  areas  of  interest  for  continued  study  by  the  PORT  is 

bacterial  vaginosis  and  various  other  clinical,  biochemical,  and  biophysical  markers  for 

spontaneous  preterm  birth  (SPTB).  Members  of  the  LBW  PORT  have  published  several  papers 
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and  abstracts  regarding  genital  tract  infections  associated  with  preterm  birth.  Data  from  a 
March  of  Dimes-supported  randomized  clinical  trial  of  antibiotic  treatment  for  bacterial 
vaginosis  (BV)  was  used  by  PORT  investigators  to  further  explore  the  relationship  of  ethnic 

differences  in  the  presence  and  treatment  of  bacterial  vaginosis  on  the  relative  rates  of  preterm 
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birth.      These  findings  were  mfluential  m  convmcmg  the  NICHD  to  fund  a  MFMU  Network 

trial  to  study  bacterial  vaginosis  as  a  marker  for  preterm  birth.  Other  papers  involving  LBW 

PORT  investigators  have  looked  at  the  association  of  bacterial  vaginosis  and  the  presence  of 

fetal  fibronectin  in  the  vagina  and  found  a  strong  association  with  SPTB.  Through  the  PORT'S 

access  to  several  very  good  data  sets,  investigators  are  developing  better  risk-reduction  models 

for  exploring  the  association  of  these  markers  and  risk  factors  with  other  more  traditional  risk 

factors  (such  as  African  American  ethnicity,  prior  SPTB,  and  thinness). 

Nutritional  Supplementation,  Prepregnancy  Weight,  and  Weight  Gain  During  Pregnancy 

LBW  PORT  investigators  have  done  extensive  analysis  in  the  areas  of  nutritional 
supplementation,  prepregnancy  weight,  and  weight  gain  during  pregnancy.  Again,  the  PORT 
has  used  its  access  to  clinical  trial  data  to  conduct  secondary  analyses  related  to  the  association 
of  zinc  with  increased  birthweight  for  African  American  women,  and  women  with  additional 
risk  factors  for  low  birthweight  related  to  pregnancy  weight.  The  PORT  has  also  used  large 
prospective  data  sets  to  explore  the  relationships  of  zinc,  folate,  and  other  nutrients  to  preterm 
birth  and  low  birthweight.  In  addition  to  studying  the  effects  of  nutritional  supplementation, 
the  PORT  has  used  these  large  prospective  data  sets  to  test  various  hypotheses  related  to  the 
influence  of  African  American  ethnicity,  prepregnancy  weight,  and  weight  gain  during 
pregnancy  on  preterm  birth  and  intrauterine  growth  restriction.  These  analyses  have  informed 
the  literature  and  highlighted  the  need  for  additional  research. 
Impact  of  Decentralization  of  Perinatal  Services  on  Low  Birthweight  Outcomes 

One  of  the  PORT'S  subcontract  relationships  has  stimulated  further  interest  in  the 
expanded  California  data  set  which  has  been  used  to  explore  the  effects  of  perinatal  center 
volume  and  level  of  care  (regionalization)  on  neonatal  outcomes  using  a  risk-adjusted  mortality 
index.  This  data  set  has  also  stimulated  a  second  analysis  collaborating  with  PORT 
neonatology  investigators  to  explore  the  birthweight-specific  mortality  differences  associated 
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with  patient  volume  and  level  of  neonatal  care.  Also,  with  approval  from  AHCPR,  the 
California  data  set  study  has  been  expanded  to  include  an  analysis  of  maternal  factors  leading 
to  high-risk  care  and  the  association  of  these  factors  with  pregnancy  outcomes.  The  California 
investigators  have  set  up  a  data  set  with  clinically  meaningful  groups  of  maternal  IDC-9  codes. 
This  data  set  has  been  linked  to  prenatal  care  utilization  data  from  the  birth  certificate.  The 
data  have  been  used  to  identify  women  who  had  conditions  that  would  be  considered  high  risk 
and  whether  those  pregnancies  resulted  in  an  adverse  outcome.  Results  of  these  analyses  are 
forthcoming  and  have  stimulated  additional  research  questions  regarding  the  effects  of  a 
competitive  managed  care  environment  on  the  high-risk  care  available  to  mothers  and  their 
newborns.  In  addition,  the  investigators  have  secured  additional  funding  to  add  another  year  of 
linked  data  and  hope  to  address  these  same  types  of  questions  by  continuing  to  add  additional 
years  of  linked  data  to  build  a  longer  time  series  for  trend  analysis. 
Cost  of  Care  by  Gestational  Age  and  Survival 

The  LBW  PORT  developed  a  computerized  model  to  evaluate  the  short-  and  long- 

122 
term  neonatal  outcomes  and  cost  of  lifetime  medical  care  based  on  gestational  age  at  birth. 

This  model  will  allow  PORT  investigators  to  further  estimate  improvement  in  outcomes  and 

increases  and  decreases  in  cost  of  care  by  analyzing  the  expected  outcomes  of  various  obstetric 

and  pediatric  strategies/interventions  which  either  postpone  threatened  preterm  delivery  or 

improve  the  survival  of  very  preterm  infants.  The  model  is  capable  of  differentiating  the 

potential  savings  in  long-term  expendiuires  related  to  services  for  children  with  handicapping 

conditions  resulting  from  extreme  prematurity  at  birth  (as  well  as  the  short-term  savings  in 

neonatal  care). 

Family  Planning  and  Intendedness 

Building  on  the  preliminary  work  undertaken  by  the  LBW  PORT  in  Phases  I  and  11, 

PORT  investigators  and  colleagues  have  obtained  some  additional  research  support  from  the 

University  of  Alabama  at  Birmingham's  Health  Services  Foundation  General  Endowment  Fund 

to:   (1)  update  the  PORT'S  Phase  I  literamre  review;  (2)  perform  additional  secondary  analysis 

of  existing  data  sets;  and  (3)  initiate  surveys  and  focus  groups  for  primary  data  collection  to 

refme  hypotheses  and  identify  new  researchable  questions.  Using  this  information  in  addition 
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to  information  synthesized  from  funding  agencies  and  nationally  known  family  planning 
experts,  the  investigators  will  define  the  major  researchable  questions  and  issues  related  to 
family  planning  and  unintended  pregnancy.  This  effort  will  result  in  a  larger  scale  multi- 
disciplinary  funding  proposal  focused  on  family  planning  and  intendedness  using  the  LBW 
PORT'S  successful  approach  as  a  model. 

Preliminary  LBW  PORT  research  in  this  area  has  also  begun  to  influence  the  way 
data  is  collected  and  interpreted,  and  the  way  research  issues  and  terms  are  defined  at  the 
national  level.  For  example,  a  1995  report  by  the  Institute  of  Medicine's  (lOM)  Committee  on 
Unintended  Pregnancy,  The  Best  Intentions:  Unintended  Pregnancy  and  the  Well-Being  of 
Children  and  Families,  cites  findings  from  a  PORT  analysis  as  support  for  the  Committee's 
cautionary  discussion  that  the  labels  and  terms  defining  wantedness  and  intendedness  as 
measured  by  the  National  Survey  of  Family  Growth  (NSFG)  have  limitations  and  ambiguities 
that  should  be  seriously  considered  when  interpreting  this  data.  The  LBW  PORT'S  findings 


suggest  that  women's  attitudes  may  shift  from  early  to  late  pregnancy,  so  that  an  initially 
unintended  pregnancy  can  result  in  a  much- wanted  child.       The  lOM  emphasizes  these 
distinctions  between  mistimed  and  unwanted  pregnancies  in  its  discussion  of  the  survey. 


67 


D.  Summary  Implications.  Findings,  and  Conclusions 

Summary  Implications 

The  LBW  PORT  has  made  significant  progress  in  studying  the  practices  aimed  at 
the  prevention  of  low  birth  weight  and  its  major  sequelae.  The  findings  from  PORT  practice 
investigations  have  informed  the  professional  literature  and  provided  the  groundwork  for 
recommendations  regarding  practices  that  remain  in  question  as  to  their  benefits  and/or  risks. 

In  addition  to  publication  in  the  professional  literature,  the  LBW  PORT'S  findings 
have  influenced  practice  recommendations  disseminated  by  the  Centers  for  Disease  Control 
(CDC)  and  the  National  Institutes  of  Health  (NIH).  Findings  from  a  PORT  decision  analysis  on 
the  cost  effectiveness  of  maternal  screening  and  treatment  strategies  for  the  prevention  of 
neonatal  group  B  streptococcal  sepsis  were  used  by  the  CDC  in  formulating  recently  released 
screening  and  treatment  recommendations.  The  PORT  also  participated  extensively  in  the  NIH 
Consensus  Development  Conference  on  the  Effect  of  Corticosteroids  for  Fetal  Maturation  on 
Perinatal  Outcomes,  held  February  28-March  2,  1994.  We  presented  findings  that  influenced 
the  NIH's  recommendations  for  use  and  have  collaborated  to  develop  strategies  to  enhance 
corticosteroid  use. 

In  the  arena  of  health  care  organization  and  delivery,  a  LBW  PORT-supported 
analysis  of  the  effects  of  perinatal  center  volume  and  level  of  care  on  neonatal  mortality  has 
received  the  attention  of  the  professional  community,  the  managed  care  community  and  its 
counterparts,  the  national  media,  and  State-level  policymakers.  The  analysis  utilizes  a  large 
California  data  set  linking  infant  birth/death  certificate  data  for  1990  with  hospital  discharge 
data  from  levels  I,  II,  11+,  and  III  perinatal  centers  in  the  State.  Findings  from  this  analysis 
indicate  that  the  deregionalization  of  perinatal  services  that  occurred  as  a  result  of  California's 
competitive  contracting  and  managed  care  environment  had  a  negative  impact  on  neonatal 
mortality  in  the  State.  The  results  of  this  analysis  were  published  in  a  special  managed  care 
edition  of  JAMA  in  October  1996. 

Finally,  utilizing  our  findings  from  the  first  2  years  of  the  PORT,  we  implemented 
two  large-scale  intervention  projects.  The  implementation  of  these  large-scale  intervention 
studies  demonstrates  the  LBW  PORT  team's  ability  to  synthesize  the  information  available  to 
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us  and  to  use  that  information  to  design  comprehensive  targeted  interventions.  What  we  have 
learned  from  the  Antenatal  Corticosteroid  Dissemination  Study  will  inform  the  literature  on  the 
effectiveness  of  disseminations  targeted  at  changing  physician  practice  behavior  (thereby 
adding  to  the  clinical  decisionmaking  literature).  By  implementing  a  national  27-site 
dissemination  study  that  increased  corticosteroid  use  in  study  hospitals  over  and  above  that  of 
the  Consensus  Conference,  the  LBW  PORT  demonstrated  that,  under  the  right  conditions,  a 
well-designed  dissemination  effort  can  improve  the  adoption  of  national  practice 
recommendations  and  guidelines.  In  fact,  the  dissemination  study  has  already  attracted  the 
attention  of  a  large  national  managed  care  network,  influencing  it  to  initiate  its  own  project 
aimed  at  increasing  the  appropriate  use  of  corticosteroids  by  participating  obstetricians. 
Recently,  United  HealthCare  approached  the  LBW  PORT  team  for  permission  to  model 
components  of  the  corticosteroid  dissemination  study  in  their  Antenatal  Corticosteroid  Project. 

Similarly,  what  we  have  learned  from  the  Prenatal  Intervention  Trial  (Mother  and 
Family  Specialty  Center)  demonstrated  more  clearly  than  ever  before  that  prenatal  care  by 
itself,  even  when  it  is  of  high  quality  and  provided  in  a  culturally  supportive  and  risk-targeted 
manner,  will  not  be  a  major  factor  in  reducing  rates  of  low  birthweight  among  children  born  to 
low-income  African  American  women.   However,  the  findings  also  support  the  value  of 
prenatal  care  for  helping  low-income  minority  women  become  more  knowledgeable  about  their 
pregnancies  and  risk  factors  and  can  contribute  to  positive  maternal  behavior  change  such  as 
smoking  cessation  during  pregnancy.  The  findings  from  this  intervention  study,  combined  with 
many  other  findings  from  the  PORT,  should  stimulate  considerable  discussion  at  the  national. 
State,  and  local  levels  regarding  how  to  best  impact  low  birthweight  outcomes. 
Summary  Findings  and  Conclusions 

Despite  the  utilization  of  ever-increasing  amounts  of  research  and  clinical  care 
resources  aimed  at  achieving  prevention  or  reduction,  there  is  very  little  evidence  to  date  that 
any  intervention  or  practice  has  had  a  major  impact.  Neither  medical/obstetrical  strategies  nor 
behavioral  approaches  (smoking  or  drug  cessation  programs,  nutritional  counseling  or 
supplementation,  provision  of  culturally  appropriate  and  supportive  prenatal  care,  etc.)  in 
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practice  today,  have  had  a  significant  impact  on  the  rate  of  preterm  birth.        However,  we  are 
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optimistic  that  what  has  been  learned  over  the  past  SVi  years  by  the  LBW  PORT  and  others  in 
the  areas  of  infection  and  preterm  birth,  will  move  the  field  forward  with  respect  to  reducing 
the  rate  of  prematurity  and  low  birthweight  and  its  major  sequelae.    '    '    ' 

Research  priorities  need  to  be  concentrated  in  the  continued  search  for  factors  that 
explain  the  specific  causes  (etiologies)  of  spontaneous  preterm  birth  such  as  infection  in  the 
lower  and  upper  reproductive  tract,  and  in  the  continued  funding  of  carefully  designed  trials  of 
new  practices  that  have  strong  theoretical  potential  to  reduce  the  rate  of  low  birthweight  and 
prematurity.  Of  equal  importance  are  studies  that  aim  to  more  effectively  or  extensively  to 
utilize  practices  that  have  been  proven  effective,  such  as  the  activity  which  occurred  around 
improving  the  use  of  antenatal  corticosteroids  in  preterm  delivery,  and  the  dissemination  of 
recommendations  regarding  the  most  effective  screening  and  treatment  strategies  for  maternal 
group  B  streptococcal  infection. 

In  addition,  until  we  have  more  effective  strategies  to  prevent  both  preterm  and  term 
low  birthweight,  it  is  critical  that  we  continue  to  ensure  that  those  low  birthweight  infants  who 
are  born  survive  free  of  major  long-term  disability  to  the  greatest  degree  possible.  This 
includes  assuring  that  premature  newborns  are  born  in  perinatal  centers  with  level  Ill- 
designated  NICUs.  It  also  includes  gaining  a  better  understanding  how  low  birthweight  infants 
do  as  they  grow  and  develop.  To  date,  most  evidence  suggests  that  very  low  birthweight 
infants  are  more  at  risk  for  long-term  neurological  and  developmental  problems;  therefore, 
using  longitudinal  databases  that  include  maternal  and  pregnancy-related  characteristics  linked 
to  infant  outcomes  and  child  development  measures  will  allow  us  to  better  understand  the 
determinants  of  these  poorer  long-term  outcomes  (and  will  help  in  the  effort  to  develop  better 
early  intervention  programs  after  birth).  Through  the  work  of  the  LBW  PORT,  investigators 
plan  to  continue  preliminary  work  in  this  area. 

Much  of  the  LBW  PORT'S  research  has  stimulated  additional  research  and  posed 
further  questions  about  the  causes  of  prematurity  and  low  birthweight.  The  practice  evaluations 
and  secondary  data  analyses  conducted  under  the  LBW  PORT'S  program  of  research  have 
reaffirmed  many  of  the  investigators'  original  hypotheses  about  the  lack  of  effectiveness  of 
most  interventions  used  in  practice  today  with  respect  to  the  prevention  of  low  birthweight, 
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further  convincing  us  that  there  is  a  need  for  better  understanding  of  the  determinants  of 
preterm  birth  in  all  ethnicities,  but  especially  in  African  American  women. 

To  this  end,  the  Principal  Investigator  and  others  will  continue  the  course  of 
research  developed  during  this  PORT  in  the  areas  of  infection  and  preterm,  the  development  of 
better  makers/predictors  of  preterm  birth,  and  the  development  of  more  targeted  and  therefore 
more  effective  interventions  based  on  our  improved  understanding  of  the  various  risk  factors 
for  low  birthweight  and  causes  of  preterm  birth. 
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APPENDIX  A 

Low-Birthweight  PORT  Participating  Investigators 

and 
National  Advisory  Panel  Members 


Low-Birthweight  Port 
PARTICIPATING  INVESTIGATORS  BY  INSTITUTION 

UAB  PORT  INVESTIGATORS  (Steering  Committee  Members  are  in  Bold): 

William  Andrews,  M.D.,  Ph.D.,  School  of  Medicine,  Obstetrics  &  Gynecology,  Maternal  & 

Fetal  Medicine; 

Carolyn  S.  Ashworth,  M.D.,  School  of  Medicine,  General  Pediatrics/Adolescent  Medicine; 

Wendy  M.  Atkinson,  M.D.,  formerly  UAB  School  of  Medicine,  Obstetrics  &  Gynecology 

(Currently  Beth  Israel  Hospital,  Obstetrics  &  Gynecology,  Boston,  MA); 

C.  Suzanne  Baker,  R.N.,  M.P.H.,  School  of  Medicine,  Obstetrics  &  Gynecology; 

Clancy  B.  Blair,  Ph.D.,  formerly  UAB  School  of  Social  &  Behavioral  Sciences,  Development 

Psychology  (Currently  University  of  Miami,  Psychology); 

Mary  Blankson,  M.D.,  UAB  School  of  Public  Health,  Maternal  &  Child  Health; 

Elaine  Barefield,  M.D.,  School  of  Medicine,  Pediatrics,  Neonatology  Perinatal  Medicine; 

Janet  Bronstein,  Ph.D.,  School  of  Public  Health,  Health  Care  Organization  &  Policy; 

Eurnestine  Brown,  Ph.D.,  formerly  UAB  School  of  Medicine,  Psychiatry  (Currently 

University  of  California  Berkeley); 

Cynthia  Brumfield,  M.D.,  School  of  Medicine,  Obstetrics  &  Gynecology,  Maternal  &  Fetal 

Medicine; 

Wally  Carlo,  M.D.,  School  of  Medicine,  Pediatrics,  Neonatal/Perinatal  Medicine; 

Suzanne  P.  Cliver,  School  of  Medicine,  Obstetrics  &  Gynecology,  Maternal  &  Fetal  Medicine; 

Javier  Cifuentes,  M.D.,  formerly  UAB  School  of  Medicine,  Pediatrics,  Neonatal/Perinatal 

Medicine,  (Currently  in  private  practice  Neonatal/Perinatal  Medicine  in  Chili); 

Rachel  Cooper,  M.S.N. ,  C.R.N. P.,  School  of  Medicine,  Obstetrics  &  Gynecology,  Maternal 

&  Fetal  Medicine; 

Senobia  Crawford,  Ph.D.,  formerly  UAB  School  of  Medicine,  Physical  Therapy; 

Richard  O.  Davis,  M.D.,  School  of  Medicine,  Obstetrics  &  Gynecology,  Maternal  &  Fetal 

Medicine; 

Crayton  A.  Fargason,  Jr.,  M.D.,  School  of  Medicine,  Pediatrics,  General  Pediatrics; 

Larry  Fish,  Ph.D.,  School  of  Public  Health,  Health  Behavior; 

Alice  R.  Goepfert,  M.D.,  School  of  Medicine,  Obstetrics  &  Gynecology,  Maternal  &  Fetal 

Medicine; 

Michael  O.  Gardner,  M.D.,M.P.H.,  formerly  UAB  School  of  Medicine,  Department  of 

Obstetrics  &  Gynecology  (Currently  University  of  New  Mexico,  Obstetrics  &  Gynecology); 

Francisco  Gaudier,  M.D.,  formerly  UAB  School  of  Medicine,  Obstetrics  &  Gynecology 

(Currently  Department  of  Obstetrics  &  Gynecology,  University  Medical  Center,  Jacksonville, 

Florida); 

Robert  L.  Goldenberg,  M.D.,  School  of  Medicine,  Obstetrics  &  Gynecology,  Maternal  & 

Fetal  Medicine; 

Linda  W.  Goodson,  R.N.,  School  of  Public  Health,  Center  for  Community  Health  Resource 

Development; 

Debra  A.  Guinn,  M.D.,  formerly  UAB  School  of  Medicine,  Obstetrics  &  Gynecology 

(Currently  Loyola  University  Medical  Center,  Obstetrics  &  Gynecology,  Maternal  &  Fetal 


Medicine); 

John  C.  Hauth,  M.D.,  School  of  Medicine,  Obstetrics  &  Gynecology,  Maternal  &  Fetal 

Medicine; 

James  L.  Haywood,  M.D.,  School  of  Medicine,  Pediatrics,  Neonatal/Perinatal  Medicine; 

Carol  A.  Hickey,  Ph.D.,  R.D.,  School  of  Public  Health,  Maternal  &  Child  Health; 

Susan  Johnson,  R.N.,  C.N. P.,  School  of  Medicine,  Pediatrics,  General  Pediatrics; 

Bette  Rusk  Keltner,  Ph.D.,  R.N.,  formerly  UAB,  School  of  Nursing; 

Lorraine  Klerman,  Dr.F.H.,  School  of  Public  Health,  Maternal  &  Child  Health; 
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